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PUBLIC NOTICES. 


TO CONTRACTORS ONLY. 


ihe Commissioners of 


His Majesty’s Works, are 
peepesee to receive TENDERS befcre 
11 a.m. on Thursday, 17th March, 1932, 
for the SUPPLY « 
a} ou ECTRICAL. 
ECHANIC 

LABOUR in DAYWORK. i. the nition (Mecha- 
nical only), Bristol and Liverpool districts during 

the period of three years from the Ist April, 1932. 
Forms fer Tender, &c., may be obtained from the 

CONTRACTS BRANCH, ‘HLM. Office of Works, K 
Charies-street. London, 8.W. 1. 82 








( jounty Borough of Sunderland. 
/ DEEP-WATER QUAY —GoNuTRact NO. 5. 
TO CONTRACT 
The Corporation of Sontechend ‘are prepared to 
receive TENDERS for the SUPPLY and ERECTION 
of a BELT CONVEYOR for loading coal into ships, 
and other works in connection therewith, upon a site 
on and adjoining the new Deep-water Quay on the 
River Wear at Sunderland, County Durham. 

The contract documents may aeen upon applica- 

tion to the Engineer for the scheme, W. H. 8. Tripp. 

Inst. C.E., c/o River Wear Commissioners, &t. 
Thomas-street, Sunderland, or may be obtained from 
him on payment of a deposit of Five Pounds by 
crossed cheque, which will be returned on receipt of a 
bona fide Tender accompanied by the whole of the 
documents issued. 

Tenders, which will only be considered if made 
upon the form supplied, ust be completed in 
accordance with the detailed instructions incorporated 

the documenta, enciesed in «4 cover, 
endorsed “ Tender for Deep-water Quay, Contract 
No. 5."" and delivered at the office of the undersiznei, 
Town Hall, Sunderland, not later than Noon on the 
Oth May. 1932. 

The Corporation do not bind themselves to accept 
the lowest or any Tender 

H. CRAVEN, 
Town Clerk. 

Town Hall, Sunderland, 

8193 


22nd February. 1932. 


~ ° 

Manchester Corporation. 

The RIVERS COMMITTEE invite TENDERS 
for the COR Taste cf the following WORKS :— 
THENSHAWE DRAINAGE. 
a) LONG LEY LANE SEWER (ist Section), in 
Moor End and Longley-lane, from Palatine- 
Toad to Beech-avenue. 

(2) EASTERN INTERCEPTING SEWER (2nd 

Section). along Princess-road Parkway and 
Proposed Road, from Junction Chamber near 
Wythenshawe-road to Woodhouse-lane. 

Plans may be seen and specifications, bills of quan- 
tities and forms of Tender obtained on application at 
the City Engineer's Office, Town Hall, Manchester, 
upon payment to the City Treasurer of £5 6s. FOR 
KACH WORK RESPECTIVELY. which sum will, 
after the Corporation have come to a decision upon 
the Tenders received, but not befrre, be returned to 
the persons submitting bona fide Tenders. 

All cheques or postal orders are to be made payable 
to the order of ** The Corporation of Manchester.’ 

mders, enclosed in the official envelope and 
addressed to “ The Chairman of the Rivers Com- 
mittee," are to be delivered at the City Engineer's 
Office not later than 10 a.m. on Thursday, the 17th 
March, 1932. 
The Corporation do not bind themselves to accept 


the lowest or any Tender. 
F. E WARBRECK HOWELL, 
Town Clerk. 
Town Hall, Manchester. 
29th Feb.. 1932. 


\’orth Kesteven Rural Dis- 


8224 





bove- ed Comncil invite TENDERS for the 

onl 1 ERECTION we DUPLICATE PUMP- 

J at the New Pumping 
Wanebam Bridge, Metheringham 

Each set, consisting of Multiple-stage Turbine Pump, 
lifting 9000 gallons hourly a grouse lift of 864ft., and a 
Centrifugal Pump lifting 4500 gallons hourly a gross 
lift of 114ft., both pumps being driven by Crude Oil 
Engine through Countershaft. 

Full particulars may be obtained from the Con- 
sulti Engineers, Messrs. Elliott and Brown, Char- 
terei Civil Engineers, Burton Buildings, Parliament 
street. Nottingham, and a per of , —s and 
plan on deposit of Two Gu ue), which 
will be returned on yo ‘nb a. "ade der and 


return of documents. 
Tenders to the Le not later than 
1t 


Station at 


be sent to 
first post on Friday, March 
The lowest or | of al not necessarily accepted. 
y 
KOBERT EPTON, 
Clerk to the Council. 


2, Bank-street, Lincoln, 
February. 8209 


y. 1932. 
}gyPtian Government. 
MINISTRY OF PUBLIC WORKS. 
The Central Administration of the Egyp 
Ministry of Public Works invites APPLICATION. = 
the POST of DREDGER MASTER for service in the 
Sedan in charge yard Dipper 


iger 
The following qualifications are essential : 
Board of Trade 2nd Class Marine Engineers’ 


Certificate. 

Five years’ experience of dredger operations, of 
be two years in charge; not more than 40 years 
ol 

The contract will be for 2 years (renewable). 

The pay will be £6240 p.a. (£E equals £1 Os. 61.) plus 
40 per cent. Sudan allowance and single quarters wil! 
be fa ohe ye J on the dredger. Pay and allowance will 
be subject to Government Stamp Duty 

The appointment is subject to medical examination 
and appToval of the Authorities: in Egypt. 

The selected candidate will be granted a transfer 
allowance equal to one month's salary for change of 
residence from England to Egypt and vice versa. 

Third-class a and reasonable out-of-pocket 
expenses will be paid to applicants who are Tequested 
to attend for interview and/or 

Aootiention and specimen contract formes may be 


obteinel S 
THE CHIEF INSPECTING ENGINEER, 
Egyptian Gover rl 
Tothill-street, London, 
to whom, they should be returned with “fait Tarticolars 
to ns, previous experien 
personal references, and COPIES of certificates a 
testimonials. 
1onpplleations to be received here by 18th March, 
Envelopes to be inscribed ‘*‘ DREDGER MASTER. - 





of a modern 2 c. 














(A. H. DOUGLAS.) 
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INDEX TO ADVERTISEMENTS, PAGE 61. 


PUBLIC NOTICES. 


Required, Electrical Engineer 


and MANAGER, for Aden Seettement Elec- 


Must 


tricity Department, Aden, Arabia. > sound, 


SITUATIONS OPEN (continued) 





ws ANeSD. Experienced DRAUGHTSMAN, for Small 
jesel Engine Work. One with designing ability 

cunaeal Send full particulars and salary required.— 

Address, 8232, The Engineer Office. 8232 a 





ngineer with special ew in BR 


practical E 
Re . and Maintenance o igh-speed Geared 
Turbines, Water-tube Bwilers, Auxiliaries, &c., and 
conversant with High and Low-tension Distribution 
and Electrical Apparatus. Must efficient, 
b i ponsible, and bie of taking full 
should apply to the Chairman, Aden 
stating age, married or single, when 
available, enclosing references and full particulars of 
experience frum sehool to date, also enclosing recent 

photograph. 
Only those som necessary experience and qualifica- 
tions need app 
Terms : Prelicainary three years’ agreement, with 
Salary, Rs. 800, rising by 
yearly increments of Rs. 50 to a maximum of 
Rs. 1000 per month, plus Rs. 50 travelling allowance, 
free unfurnished quarters, electric light and water, 
leave allowance | three months on completion of first 

| three months if re-en: 

First-class B p British India or oF equivalent 





view 7 to permans ucy. 





assage 
out and home on completion of first term 





SITUATIONS OPEN. 


COPIES or Trermontata, NOT Onrerals, UNLESF 
SPECIFICALLY Requesrep. 





TO ADV sere UNDER BOX NUMBERS IN 
S CLASSIFICATION 
For the bonnet, of applicants, the Proprietors are 
insert brief notices that vacancies are 
Biled. upon receipt of notifications from the Adver- 
tisers. These notices (limited to one line) will be free 
of charge and co-operation is asked for. 





RAUGHTSMAN, Expert in Reciprocating Pumping 

Machinery and Pu . Permanent post, good 

salary and prospects. State training, experience and 
salary required.—Address 8147, The Engineer Office. 
8147 A 


RAU —p ~ 4 for London Office. Competent in 
E ing ign and Plant 


Conveyor and 
State age. full 
required.—Address, 





RAVGHTSMAN. not Under 40, Married, Tall, 
— —o. to TAKE CHARGE of D.O: 

of Compan: ug Clinker, i.e., Coal Residues. 
MODERNISATION. of PLANT to be undertaken. 


Capacity for ti d 
modern design of paramount im 
have been in receipt of £312 p.a. 
under Agreement. Promotion 
delivery. 


Write only, recent photo and if 
— —_ < giving Pull details of 


perience and recent references, to 
HIBBERTS LIMITED, Octagon Works, Battersea, 
Mark envelope top left-hand corner 

HIEF.”” No telephonic communica- 

P2l4l a 





cagesing 
=, 





EYLAND MOTORS, Ltd.. REQUIRE the SER- 

—— i a practical MECHANICAL ay ed 
technical qualifications as Assista 

acmpany’ s. ‘Establish: 


1 ing for inte Semele must 
EPARTMENT, Leyland 





Those desirous of 
apply to the PUBLI 
td., Leyland, Lancashire, for the y 


SITUATIONS WANTED. 





GENT and ENGINEER Inst. C.E., M. Inat. 
Struct. E., EKS ENUAGEMENT. 
bridgework, 








otors, 
application form. 8240 a 





OUNG ENGINEER REQUIRED as Assistant to 
Departmental Manager in 4 — miles from 
should have ead good 


references.— Address, prio’ The. Baas 





ypes Sa 





perience in managing men. ‘Age 25.30 30. Starting 
Boa. anoum. 
. The Engineer Office. 8245 A 





welded. 5? aes 
E.—Adadress, Pais. “The. “Engineer 


SITUATIONS WANTED (eontinued) 





UrEs to a World-renowned Engineering Works. 
wing to London Works closing down, will 
shortly be AVAILABLE for a suitable APPOINT- 
MENT. Large experience in home and foreign 
markets, and accus to handling big business. 
Qualifications would be particularly useful to firms 
opening new works in this country. 
Address, 8230, The Engineer Office 8230 





CArARS MECHANICAL DRAUGHTSMAN and 
/ ENGINEER (83), public school, 12 years designer 
of — precision machinery (printing, &c.), 
three rs assist. chief draughteman, good organiser, 
SREKS. "PROGRESSIVE POST, any capacity.— 
Write, W. BELL, South-terrace, Barwick-in-Eimet 
Leeds. P2id4 & 





(“FF ENGINEER, A.M.1. Mech. E., M. Am. Soc 
.E., experienced in modern American high 
tonnage mining and chemical plants, construction and 
operation, fluent Spanish, expert organiser and 
administrator, DESIRES RE - ENGAGEMENT.- 
Address, P2142, The Engineer (Office. P2142 & 





HIEF SALES ENGINEER (General Engineer- 
ing), PREPARED to ACCEPT IMPORTANT 
POSITION only. Take Charge Outside Staff and 


Organise for Success 
Address, P2124, The Engineer Office. P2124 8 





NGINEER, A.M.1.M.E., M. Am. Soc. M.E., Expe 
4) rienced in mechanical and electrical estimates. 
construction, repairs and operac.. of chemical 
mining, railways, Diesel and steam power plants, &c.; 
thorough knowledge of Spanish and the supervision 
of labour.—Ad .reas, P1938, The Engineer O ‘ 
P1938 » 





NGINEER, A.M.LC.E.. B.A. (Cantab.), 27, 
DESIRES RESPONSIBLE POST. Trained in 
shops, and with extensive experience in erection and 
design at home and abroad. At present engaged with 
well-known firm in development department. 
Wide knowledge «1 the ws co and working of the 
type of machinery used in public works 
Address, P2156, The Engineer Office. P2156 » 


NGINEER GENERAL MANAGER, Eoonomic, 

4 practical, expert administrator and organiser, 
outstanding successes in reorganisation of important 
and varied industrial c»mpanies, resulting in proved 
large savings and increased efficiency, OPEN to CON. 
SIDER permanent executive or consulting APPOINT. 
MENT.—Address, P2149, The Engineer Office. 


uf... 
| Copa ea lh EXECUTIVE (33), with Thorough 
experience at home and 
abroad, DESIRES: RESPONSIBLE POSITION in 
London district. Can produce excellent credentials.- 
dress, P2155, The Engineer 0 ‘P2155 BR 


ULLY be eee uniiied ENGINEER, 35, 
mechan lectrical , meréial, DESIRES 
EXECUTIVE 3 sU PERVIAING. "POST. Will accept 
nominal starting salary.—Address, P2131, The Kag 
neer Office. P2131 8 


ERMAN-SPEAKING MECHANIC (25). Trained 
fitter and turner, good experience, general, and 
with Diesel engines, DESIRES RE- ENGAGEMENT. 
—C. TODMAN, Hazeiadell, Compton, Hants 
P2150 B 





P2149 » 











OOD CASH BONUS PAID Anyone for Information 
Leading to Employ. Any capacity by experi- 
enced struct. oe and nee. Good draughts 
man; highest references. Strictly ts _ 
Address, Pais? The Engineer Office. P2138 





RCHANICAL ENGINEER (26) WISHES AP- 

p\ POINTMENT ABROAD; 4 years workshop, 

2) years drawing-office, 3 yeare maintenance in India. 

and oil engines, waterworks, structural and 

trained ; 

The Engineer 
P2id7 B 


technical -colleze 
P2147, 


ineering ; 
lerences.— Address, 





ORTABLE ELECTRIC TOOL SALESMAN’ 
DESIRES RE- as. Long expe- 
rience with trade and users. Excellent references 
of proved ability.—Address, 8242, The Engineer 
Office. 8242 B 





gates ENGINEER (34), Works, D.O., &c., 11 
years’ es experience, boiler-house plant, water 
purification, Monge age general engincering plant, 
tank work, &c., . office management, DESIRES 
POST.—Address, poise, The Engineer Office 
P2153 B 


Wores DESIRES CHANGE ; 
12 years successful control 700 hands: 
dividends earned and paid yearly. If you are tired 
of poor results, write in confidence.—Address, P2145, 
The Bagineer Office. P2145 BR 





MANAGER (44) 


7OUNG ENGINEER (Mechanical and Const 
tional), 5 years D.O., REQUIRES POST 
ABROAD in any capacity. Age 23 years ; first-class 
education and refs.—Address, P2133. The Engineer 
Office. P2133 B 





SITUATIONS WANTED (continued) 
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ANNOUNCEMENT 





PUBLIC NOTICE 





TheN Name of Robert po 


Bury St. Edmunds, oosidentalty At bron 
the 1932 NEDITION of THE E 
should bave ap t 
beatings :— di Cargo 
Plant, Cement Mill Plant, Coal Handli 
structional 


D ng 
Gasworks Plant. 
facturers of machinery 
Distilleries, Seed and Grain Warehouses, 
Resrigeration. 





‘tor Malti: Breweries, 
Flax Handling, 





SITUATIONS WANTED (continued) 


ESSE. om and FP ag yy Power Plant, 


— o_ De 8! 12 years 

drawing-office, SEEKS “SITUATION. whos — 
SW ie. 

B 


R. Et LEE, 2, SW 
Dest Mean. 2, GENERAL MECHANICAL (27), 
Mech. =" = ase locomotives, air com- 
Any small start accepted.— 
Address, P2136.” ‘rhe Engineer Office. P2 














ars — were (29), London, 3 Years Tech. 
cliege, 4 years shops, 9 years D.O., centl. and 
recipg, Pumps, gears, and general exp. Excellent refs. 
~-Address, P2151, The Engineer (Office. P2151 B 





D*4yentetax, Mechantical, G.I. Mech. E., DE- 
POSITION. Excellent technical training, 
experience die casting, foundry and 
ing. Higher National Diploma. Prepared 
where.—Address, P2146, The Engineer is 3 
2146 B 


= yx ~ (27) REQUIRES SITUATION ; 

7 years’ workshop and 4 years’ D.O. experience. 

Woodworking and printing machtnesy. steam, electro- 

mechanical and tool wor! Moderate salary.— 
Address, P2138, The Engineer Office. P2138 B 








Fwd pats PATTERNMAKER, 9 Years, Foundry 
and patternshop manager 2 years, DISENGAGED, 

odern machine methods, P.W. or D.W. ———- 
extensive exp. internal combustion, steam the 
general, excellent refs.; age 35.—Address. ~ bn06, he 
Engineer Office. 





RECTOR, Wide Exp., Home and Abroad, Venti- 
lating, air conditioning, forced and induced 
draught, preheaters, iler-house plant, pipe lines, 
conveyors, &c., WANTS WORK ; would contract for 
erection.—Address, P2154, The Engineer 0) Bes 
2154 B 


OUNDRYMAN, Age 38, REQU _— POST; 22 

years’ exp. steam and water turbines, Diesel, 
motor cyls., &c. Consider any * ee aes, i. 
pects.—Address, P2132, The Engineer Office. 32 B 








PARTNERSHIPS. 





I ANK MANAGER (Retired) has NUMEROUS 
CLIENTS with CAPITAL of £2000 or more each 
a! investment with Directorships in new or estab- 








ished Private eo eee Box L.R.A., 100, 
St. Martin’s-lane, London, W.C. P2134 « 
NGINEER WANTED to Take a Share in the 
Development of a Manufacturing Concern, apd 
Execute Valuable Contracts.—Address, P2140, The 
Engineer Office. P2140 c 
NN Peoztazon. Half Share, for BRIT. PAT. 
4 tome DEVELOPMENTS, repl. lines im- 
ported. TENT BROKERS welcome.—-Address, 
8243, The Ensi neer Office. 8243 co 





EDUCATIONAL 





({orrespondence Ceeteee: 


FREE RAmOS 
xaminations 
Or THE 
(NST. OF CIVIL ENGINEERS, 
INST. OF MECHANICAL ENGRS.. 
ney OF ane = : 


BY 
W. Phillips, 
B.Se., London University, 
Assoc. .R.S8.1., 


F.R.8.A., Ch . 
For full particulars and advice sooty to: 
36, DaLe zeT, LIVERPOO ‘. 
©. 








NGINEER, with E tionally Wide Cc 

financial, and manufacturing experience, wili 

ayy COMPANIES about to start manufacturing 

in this country.—Address, e211, The oe 
lit 


VARIOUS VIEW POINTS. 


The “Daily Telegraph "’ Says : 

* The British Institute of Engineering Technology 
undertakes to return fees to any student who does 
not pass his Examination. This, surely, is the 
acid test of tutorial efficiency. The remarkabl 
high percentage of successes regularly recorded 
by the Institute's pupils suggests that the amount 
of refunded fees each year must be infinitesimal. 
The Institute has for many years specialised in 
preparing candidates for the A war. engineering 
examinations, and has dns & invaluable work for 
both the industrial and professional sides of 
engineering. 


A Student Writes :- 


“I should like to acknowledge my indebtedness to 
the BI.E.T. for having enabled me to obtain a 
pass in the 1.E.E. Examination. I am particu- 
larly grateful to the Examiners for the personal 
interest shown in correcting students’ papers and 
for the painstaking care with which they worked 
out elucidating replies to all queries.” 


An Enquirér Writes :— 
“I fail to see how anyone could possibly read 
‘ENGINEERING Opportunities’ and then not 
enrol. It is a wonderful publication and éf sold 
to the public ought to be a * beat seller.’ ” 





* ENGINEERING Opportunities " (our General 
Prospectus) should really be in your hands, irre- 
spective of your position or age, education or 
experience. It is not merely a pamphlet, but a 
200-page book of reference to all leading Engineer- 
ing Examinations (B.Se., A.M.1.C.E., A.M.1. 
Mech. E., 1.E.E., G.P.O., ete.) and Modern Home- 
Study Courses (all branches of Civil, Mechanical, 
Electrical, Automobile, Aeronautical, Radio Engi- 


neering, Building, Construction, ete. ). 
We alone guarantee “ NO PASS—NO FEE.” 
Send for ** Engineering Opportunities * to-day— 


Free and Post Free. A specialist's advice on your 
particular career is also awaiting your request— 
with pleasure and without obligation 


BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY. 


22, Shakespeare House, 29-31, Oxford &t., 
Lendon, W.1. 
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WORK WANTED. 








JANTED to MANUFACTURE, SPECIAL MACHI- 
or a ary ae APPLIANCES. Up- 
plant for either heavy or medium 
mn foundry and pattern shop.—EASTON 





work. Ow 
and JOHNSON, Ltd., Engineers, Taunton. Ex. M 
A‘ Old-established ~ or a FIRM, 
1 mee fully equipped shops, WISHES to 
AKE M ACTURE of PRO- 
bP RLE TARY or other ARTICLES 
THE CULE: SENGINEERING CO., Worton- 
. ” atl Isleworth, London, W 8217 u 





NGINEERING WORKS, with Latest Mach 
are WILLING to UNDERTAKE MANUPAC. 
TURE under License of a patented Speciality, or the 
Machining of any Castings. Water power, electricity, 
steam, and compressed air available for testing.— 
Address, 8158, The Engineer Office. 8158 u 





YENERAL ENGINEERING FIRM, “e Plant 
laid out for making all classes of WELDED 

or RIVETED WORK te RESIST PRESSURE or 
VACUUM, wishes to eT ae for the MANU- 
FACTURE under licence of an LITIES for 
which their plant is suitable, ole any which 
have previously been e abroad.—Address, 7844, 














Loxpows Orvrice :—65, CHancery LANE, The Engineer O 7844 M 
GH-CLASS TURRET, CAPSTAN, MILLING, 
GRINDING and other MACHINE WORK carried 
zene | THE COURSES THAT out to fine limits at competitive prices. The Manu- 
of Small Machines Component Parts also 
undertaken.—_WEY BRIDGE MOTOR ENGINEERING 
RE you OF SUCCESS. CO., Ltd., Black Boy Works, Weybridge. 8212 ™ 
ASSU or MACHINE SHOP Open to UNDERTAKE 
RDERS fur Componen’ a: ee or “Witte 
In the case of every engineering student who, Machine Re FT LL - Fw aA 
for career and professional reasons, must * Tore o 
make a complete success of his training LD-ESTABLISHED ENGINEERING COMPANY 
a T.1.G.B. Course is the best selection. anxious to UNDERTAKE the MANUFACTURE 
Sadie re ata Firms. We bave well-equipped 
n or n e vi u 
Thus, during 1931, hundreds of T.L.G.B. “miedehe Meckine ont Waites Ghee tole 
Students, representing all grades and branches, Heavy Forge). Used to High-class Machin . such as 
have achieved tutorial and obtained — Coal Cutters, Conveyors, Winders, Mini os ee sy. 


Over 90 per cent. Passes 
A.M. Inst. A.MLL Mecb. E., “Gnd. LEE, 
A.MLL. Struct. AMLAE., Testamur, 
L.LO.B., L ge C&G. Air Ministry, 


Write to-day for ““ The Engineer's Guide to 
Success "’—140 free, containing 
widest selection of engineering ui 





one fee. 
THE TECHNOLOGICAL INSTITUTE 
GREAT BRITAIN, 
76, Temple Bar House, London, E.C. 4. 


OF 


fo UskaiDe ENGINEER! 


THE 
Limited, Newport, Mon, England. 


G a. 





mane CONSTRUCTION.—R. WHITE and SONS, 
B, idnes, Lancs., specialise in Paeate Siding Con- 
8 


If you require new sidings, or existing sidings 
relaying, they can supply all the necessary materials 
as well as carry out the work. 8134 M 





Engineers would cons M 
and MANUFACTURE of SPECIALITIES, either 
under or by Arrangement.—Address, 8175, 
The Engineer Office. 8175 ™ 


For continuation of Small Advertise- 
ments see page 4. 


Seem PLATE Constructors, pao ag 





(} overnment of f Bombay. 


NOTICE, 


To IRRIGATION DEPARTMENTS, PORT 

AUTHORITIES, RAILWAYS, MUNICI. 

PALITIES, ELECTRIC SUPPLY COM. 

PANIES, PUBLIC WORKS CONTRAC. 

TORS AND OTHER ADMINISTRATIONS 

CARRYING OUT LARGE ENGINEERING 
WORKS. 


Notice is hereby given that, owing to the approach. 
ing completion of the Lloyd Barrage at Sukkur, large 
quantities of Plant and Machinery as briefly detailed 
in the list below will shortly become available for 
sale. Most of the plant is now available. 

All Administrations who have works in progress or 
who are contemplating works in the near future are 
invited to consider the subjoined list and to apply two 
the undersigned for full particulars and prices of any 
plant which might be of use to them. Enquiries are 
wor invited from machinery dealers at the present 
stage. Most of the plant was purchased new for these 
works and is in excellent condition. Every item of 
plant sold will be first overhauled and put in 
thorough working order before sale and will be open 
for inspection (and test, wherever possible) by appoint- 
ment at Sukkur. 

Service will also be given after sale and purchasers’ 
men wil) be trained by arrangements, as long as the 
Barrage Construction Works and Shops are in 
existence. 

A. A. MUSTO, 
C.LE., M.LC.E., 1.8.E., 
Superintending Engineer, Lloyd Barrage Circle. 
Postal Address : Cables : 
Sukkur, Sind, India. * SUKBAR, SUKKUR.” 


LIST OF PLANT & MACHINERY. 


RAILWAYS. 
About 40 miles of 5Sft. 
plete and 9 Steam Locomotives and about 700 
Wagons of all types, including 20-Ton Either-side 
Tipping Wagons. 
way complete and 15 K 
and abuut 1100 Bither-side Steel Tip Wagons of 
27 cubic feet capacity. 
FLEET. 
Two Shallow-draught Suction Dredgers 
Lobnitz, 20in, discharge, to dredge to 30ft. 
complete with 1000ft. Floating Pipe Line and 
Terminal Pontoon witb 150ft. overhang at 40ft. 
above water line. 
Also Shallow-draught Paddle and Swin stave 
Tugs, Motor Launches, Steel Barges, Pontoo) &c. 
Nore.—All motors on oe aaven | plant 
are for A.C., 400 volts, 3-phase, 50 periods. 


CRANES. 
25-Ton and 10-Ton Electric Floating Derrick 
Cranes, 10-Ton and 1%-Ton Electric ——, 
Cranes, 20-Ton and 2-Ton 8 nes. 
Also 5-Ton Steam Loco. Cranes and 10-Ton Electr 
Loco. Cranes, 5ft. Gin. gauge. Also 15-Ton, 12-Ton 


6in. gauge Railway com 


by 


and 56-Ton Electric Goliath Cranes, 15-Ton_Elec- 
tric Shop Gantry Crane, 15-Ton Hand 
operated All-round Derrick Cranes 

PUMPS. 
Sets of Sin., 4in., 3in., and 


2in. Direct-coupled 
Electric Centrifugal Pumps for 40ft. head. 
PILE DRIVERS. 
Floating and Land Sets with 
Double-acting Piling Spencer- Hopwood 
Boilers, Zenith Winches and Steel and 
Leads for driving 45ft. Piling. 


STONE CRUSHERS. 
* Acme” Jaw Crushers, 24in. by ilbin., with 
Elevators, Hoppers and Screens and Portable 
Crusher, 12in. by 6in. 


CONCRETE MIXERS. 

Complete Plants for Moulding 10-Ton Blocks with 
Travelling Mixer — carrying 2-Yard me 
Mixers 1 ith and 
Batch Measuring “"Hovpers for all 
electric driven. Also Steel Moulds for 10-Ton and 
1}-Ton Blocks. Also Electric - driven Portable 
Mixers of sizes. 


AIR COMPRESSORS. 
Direct-coupled Electric-driven Sentinel Two-stage 
Compressors of 300 cubic feet capacity. Beit drive 
Ditto of 550, 300, 188, and 140 cubic feet capacity 
respectively. Pneumatic Tools of all kinds. 


DIVING GEAR AND DRESSES, &c. 


ELECTRIC POWER PLANT. 
Following Diesel Bogie direct coulped to Alter 
el generating AL. 6600 volts, 3-phase. 
50 periods 
2 Swiss ‘Loco. a a Diesels. 
750 B.H.P., Fi Alternator, 
500 kw, by Derithen. 
Metro- Vickers Sa Type Switehboard. 
Johnson and Phillips Remstormers. 6600 to 
400 volts, of s . 
.T. and L.T. Overhead Transmission Poles, 
Cables, &c. 


MORTAR MILLS. 
Both Over-driven and Under-driven Type Mortar 
—_ 8ft. dia. pans, with belt drive from counter 
shaft. 


WORKSHOP MACHINERY. 
Lathes, Shapers, Pi Milling Machines, Drill- 
ing Mac’ . Belt Hammers, 


hines, Belt Air 
ng and Shearing Machines, Forges, Wooa- 
working Machinery, Plate Molle. ‘Tron and 


foundry Equipment, Saw Sharpening Mechines. «4 


QUARRY PLANT. 
Compressed Air Drills of Py sizes, Forging Ma- 
chines, Oil Furnaces, Air oo. on 
. Engines, Wire Saws, Channelilers, 


STONE DRESSING PLANT 


McK iernan-Terry 











(Founded 1917. 18,000 S ) 





AGENCIES. 





GENCY WANTED by Retired Marine Engineer, 
service. Good connect: h- 


i senior in = jon throug 
out Canada, ly on Pacific Coast.—Address, 
P2135. The Engineer Office. P2135 Dp 





XPERIENCED ENGINEER, A.M.LC.E., M.LM.E., 

REQUIRES LONDON AGENCY for good Pro- 

vincial irm.—*‘ AGENCY,”” 53, Victoria - pine. 
Westminster, 8.W. 1. P2157 





INING ENGINEER Would be GLAD to RE- 
CEIVE INQUIRIES re REPRESENTATIO om ot 
a {RMS or Pay for ag other 


line of goods. wees neces - 
sary. erences supplied.—GREWAR, Antelope 
Mine, Luanshya P)O., “Northern Rhodesia. $234 pb 








WILSON BOILERMAKERS LTD.,}] GLASGOW. 


Makers of LANCASHIRE, CORNISH and 
ECONOMIC or DRYBACK BOILERS. 





Diamond cows, Planers, Frame ‘Sows, Rip Saws, 
&c. 
ENGINES. 
Oil Engines of various sizes. 
BUILDINGS. 
Steel - Comes Stone Dressing Shop, 360ft. by 115ft., 
with -Ton Gantry unway and numerous 
Smaller * steel Roof Trusses, &c. 


STEEL SHEET PILING. 
About 11,000 Tons *‘ Universal *’ ast, by Sin. by 
43 lb. per square foot Interlocking 8.8. Piling in 
40ft., 45ft., and 50ft. lengths, 
MISCELLANEOUS PLANT. 
Such as Steel Riveted and Sectional Tanks of all 
sizes, vith and without Staging. "Winches Jacks, 
Pulleys, Wire Ropes, Motor Lorries, and many 
other it . 
A. A. MUSTO, 
8. E.L.B.C. 
6445 


MB.18/10, P.B. 40/30. 
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South-East London Technical Institute. 


Last Friday the new South-East London Technical 
Institute in the Lewisham High-road was opened 
by Sir John Gilbert, Chairman of the Education Com- 
mittee of the London County Council. The opening 
of this Institute is the result of a very careful review 
by the London County Council over a long period of 
the need for additional facilities for technical educa- 
tion in South London. The building consists of three 
floors and a basement. Designed and equipped on 
modern lines, it has cost about £134,000, and is one 
of the largest educational institutions built by the 
Council. There are separate departments for engi- 
neering and building, and a women’s department. 
Accommodation is also available for a girls’ trade 
school and a boys’ junior technical school in engi- 
neering, but the opening of these schools has been 
postponed owing to existing financial and industrial 
circumstances. The Institute caters mainly, there- 
fore, for students over seventeen years of age, and the 
installation in the numerous workshops and labora- 
tories of up-to-date plant of British make, including 
experimental equipment and testing apparatus, makes 
it possible for the instruction to be carried to an 
advanced stage. The Institute is intended, in short, 
to meet the educational requirements of persons 
actually engaged in present-day industry, and an 
excellent start bas already been made in the evening 
departments. Practical and theoretical instruction 
is given in mechanical and electrical engineering, build- 
ing construction, workshop and machine tool practice, 
plumbing, carpentry and joinery, metal plate work, 
and gas supply. Technical classes are also held for 
Post Office engineering workmen. 


British Standards Institution. 


In connection with the visit of Mr. C. le Maistre, 
Director of the British Standards Institution, who 
has been sent on a mission at the request of the 
Board of Trade to Australia, New Zealand and 
Canada, a telephone conversation with him took 
place last Tuesday by wireless between Wellington 
and London. During this conversation he stated 
that at a fully representative meeting that morning 
in Wellington, it was decided to set up a New Zealand 
Standards Organisation. Mr. G. W. Forbes, Prime 
Minister of New Zealand, authorised Mr. le Maistre 
to state that not only was he personally very 
sympathetic to that development, but, on the advice 
of his officers, he was satisfied that the Mission from 
the British Standards Institution had been most 
successful. He felt that it would prove of material 
assistance in organising the new Standards Body of 
New Zealand, and establishing intimate relations 
with the national standardising organisation in 
London. Mr. le Maistre also reported that during 
his visit to Australia he found that there, also, the 
advantages to inter-Imperial trade of the co-ordination 
of national specifications within the Empire were 
fully appreciated, Mr. Bruce emphasising particularly 
the essential need of a central advisory committee 
in London to assist in this co-ordination and to form 
a link between the Home Country and the standards 
organisation in the Dominions. 


An Arctic Air Route. 


Last Tuesday a Bill was introduced into the 
Icelandic Parliament to authorise the Minister of 
Communications to grant a concession to the 
Trans-American Air Lines Corporation, by which an 
air service for passengers and mails from Detroit 
to Copenhagen vid Iceland would be maintained. 
The Bill passed its first reading, and it is stated that 
it is likely to become law. The main points in it are :— 
the concession to the Corporation of the sole right to 
fly over Iceland as far as flights to and from the United 
States are concerned ; the rights of inland flying, 
presumably including the establishment of aerial 
services over the country so long as no national 
company is formed for the purpose; the erection of 
an air port at Reykjavik and, later, if required, at 
other suitable sites, and the establishment of wireless 
stations in the interests of aerial navigation. Accord- 
ing to the terms of the Bill, the Corporation would 
have the monopoly of flights to America for fifteen 
years, and the other concessions would remain in 
force for seventy-five years ; but all the rights granted 
would be subject to cancellation if a gular 
Transatlantic service was not established by 1936. 
We understand that if the service is put into operation 
the seaplanes used will be fitted also with skids. So 
fitted, the machines will be able to land, in case of 
emergency, either on ice or the open sea. 


The Shipbuilding Employers’ Federation. 


A CONFERENCE between the Shipbuilding Em- 
ployers’ Federation and shipyard trade unions was 
held last Friday at St. Pancras Station Hotel, London. 
In a statement issued by the Federation to the dele- 
gates a proposal was put forward that a small joint 
committee should be set up to examine the case for 





revising the payments under the national overtime 
agreement in relation to the circumstances existing 
in the industry. Reference was made to the important 
question of facilities and interchangeability. It was 
pointed out that restrictions on the employment of 
men or of tools and on the interchangeability of classes 
of workers affected repair work costs to a very serious 
extent. The suggestion was made that on this ques- 
tion also, a small committee might be appointed 
rather than that it should be discussed in a big con- 
ference. It was known how vital in a matter of that 
kind was the co-operation of the executives, and how 
great was the influence they could exert on the atti- 
tude in which those questions were approached in the 
establishments and districts. Referring to the rule 
under which, after a general wages settlement, there 
should be no further general wages claims put forward 
on either side for a period of six months, the statement 
made it clear that the Federation considered that 
none of the points raised came within that exclusion. 
In no case were wages in the general sense of that 
term affected by any of the items. Even should 
there be any doubt on the point, the delegates were 
to be reminded that the matters raised were part of 
the original proposals referred to in April as matters 
for discussion. 


The Measurement of Ships. 


A FURTHER step towards international uniformity 
in ship measurement has been taken by the publica- 
tion of draft regulations for tonnage measurement by 
the Technical Committee on Tonnage Measurement, 
which held its meetings at Folkestone last year. 
These three documents, which are published by 
Allen and Unwin, of London, for the League of Nations 
Organisation for Communications and Transit, deal 
in draft form with the supplementary report of the 
Committee, the rules for both external and internal 
measurement, and the determination of gross and 
net tonnages. With the report on the findings of 
the Committee there are issued draft formule of 
measurement along with tonnage certificates, which, 
in the opinion of the Committee, will serve to guide 
usefully the application of the international regula- 
tions. The draft provisions only take into account 
those ships existing at the time of the coming into 
force of the international regulations. Ships already 
measured according to the so-called English system 
of tonnage measurement need not be re-measured, 
but those otherwise measured will require to be re- 
measured according to the international regulations 
within five years of the coming into force of such 
regulations. When an agreement has been reached 
between the various Governments with regard to the 
international regulations and their application, the 
Committee suggests that the transitory provisions 
it has now drafted can usefully be incorporated in 
any such agreement. 


Electricity in Industry. 


SPEAKING at a luncheon arranged by the Electrical 
Advisory Committee at the Birmingham British 
Industries Fair on Wednesday last, the Minister of 
Transport, Mr. Pybus, said that in a large number of 
industries electrical plant now operating, and dating 
from 1924 and subsequent years, constituted between 
40 and 70 per cent. of all the plant in existence ; in 
other words, a very large percentage of all the elec- 
trical equipment in industry was not more than seven 
years old. Those figures, admittedly estimates, 
were indicative of an enormous industrial effort which 
had not been properly appreciated. Taking iron and 
steel alone, in 1931 the peak capacity of the main 
mill motors was over 900,000 horse-power, the annual 
increase being over 100,000 horse-power. There were 
iron and steel plants in the country which were the 
most advanced of their kind in existence. The same 
remark applied to coal mining, paper, textiles, and 
almost every industry of importance. The National 
Power Scheme had served as a great advertisement 
for British engineering skill, and it was receiving the 
closest attention by economists and statesmen in 
other countries, who were studying the problem of 
national reconstruction. The interest taken in the 
“grid” had served to strengthen confidence in 
British capacity to carry out important experiments 
and to meet the varying conditions of modern indus- 
trial competition. The construction of the “ grid” 
had given British manufacturers experience in the 
most extensive overhead transmission systems operat- 
ing at high pressures. They had also obtained valu- 
able experience in the manufacture of high-pressure, 
oil-filled cables, in the development of heavy outdoor 
switchgear, and in the provision of sub-stations. 


Railway Electrification. 


In an address delivered at the City of Birmingham 
College, Sir Philip Dawson explained that the elec- 
trification of railways would not only mean an ex- 
penditure which would materially help industry, but 
would also bring considerable traffic to the railways, 
and when completed would give them greatly en- 
hanced facilities for dealing with every form of traffic. 
With the exception of the Southern, the railway 
companies did not favour the idea, and were straining 
every nerve to stop progress instead of encouraging it. 
They had not altered the attitude condemned in the 
final report of the Royal Commission on London 








Transport, issued last year, which stated that “ the 
general attitude of the companies seemed to have 
been that a passenger had to use a particular line, 
and that he must travel at times and at speeds con- 
venient to the company.’’ Wherever electrification 
of suburban railways had been carried out, the 
financial results had been satisfactory. As regards 
main line electrification, although there might be 
slight increases in the receipts and improvement in 
the service, the main object was to reduce operating 
costs to such an extent as would show a satisfactory 
return on the additional capital involved, and enable 
railways to reduce charges and improve services, 
with a view to meeting the ever-increasing road 
competition. As a result of electric tramway and road 
motor transport competition, railways had been 
steadily losing traffic on their suburban systems, but 
experience had shown that if the average speed of the 
trains was high and the interval between them small, 
so that passengers did not have to worry about time- 
tables, the railways not only regained their lost 
traffic, but an entirely new traffic was created. That 
the adoption of such methods paid was more than 
proved by the results achieved by the Southern 
Railway, which had practically completed the elec- 
trification of the whole of its suburban system, and 
was extending as far as Brighton and Worthing. 


High-speed Oil Engine Progress. 


ABOUT a year ago an “omnibus” meeting was 
arranged by the Institution of Automobile Engineers, 
in which eleven different societies and institutions 
gathered to hear and discuss a paper by Dr. 8. J. 
Davies and Mr. E. Giffen on “ Injection, Ignition 
and Combustion in High-speed Oil Engines.’’ On 
Tuesday evening last, another such meeting, also 
arranged by the Institution of Automobile Engineers, 
and equally, or even more, successful, was held in 
the Caxton Hall, Westminster, to hear and discuss 
a paper by Mr. C. B. Dicksee, of the Associated 
Equipment Company, Ltd., of Southall, on “ Some 
Problems Connected with High-speed Compression- 
ignition Engine Development.’” Mr. Allan Chorlton 
presided over a meeting of some 550 members and 
friends, and a valuable discussion followed. Several 
members had accepted the invitation of the A.E.C. 
to inspect at its Southall garage the same afternoon 
heavy-oil-engined transport vehicles of the A.E.C., 
Karrier and Armstrong-Saurer types, which were 
afterwards put through their paces on Harrow Hill. 
Mr. Dicksee’s paper deals fully with the very thorough 
experimental work which has been carried out on 
the A.E.C. high-speed C.I. engine, and discusses 
such subjects as the utilisation of the air, compression 
ratios, and compression temperatures, the process 
of combustion, the delay period, and fuels and engine 
knock. It was highly esteemed by all speakers as 
forming a definite contribution to the development 
of the high-speed C.I. engine. Several speakers 
and the author put forward a plea for closer co-opera- 
tion between engine builders and oil producers with 
a view to deciding the best types of fuels for transport 
vehicles and other uses. The evening was well spent, 
and the chairman expressed the’ hope that next 
time more papers might be discussed. 


The Institution of Civil Engineers. 


THE annual dinner of the Institution of Civil 
Engineers was held on Wednesday, March 2nd, at 
the Savoy Hotel, London. On the whole, the change 
from the custom followed in past years of holding the 
dinner in the Institution’s own building in Great 
George-street seems to have met with approval. The 
number of members and guests attending the dinner, 
some three hundred and twenty, was greater than for 
some years past, and as Mr. E. F. C. Trench reminded 
us, the choice of a meeting place in the Strand was in 
the nature, not so much of an innovation, as a rever- 
sion to the custom of the founders of the Institution, 
who, a hundred years ago, were wont to assemble in a 
coffee house in that historic thoroughfare. The 
dinner and the speeches which followed it were alike 
excellent. Lord Macmillan, an honorary member of 
the Institution, in proposing the toast of “ His 
Majesty’s Ministers,” dealt with the opportunities 
and responsibilities of the Government. We were, he 
said, in the midst of one of those cyclic changes 
which seemed to take place every two or three hundred 
years in the history of most nations. The changes 
occurring connoted, not decay, but growth. Sir E. 
Hilton Young, responding, dwelt upon the water, 
sanitation, and other works of the engineer which had 
promoted the health of the people, and paid a warm 
tribute to the engineering inspectors working under 
him at the Ministry of Health. The High Commis- 
sioner of Canada, Mr. G. H. Ferguson, proposing the 
toast of “ The Institution of Civil Engineers,” said 
that there was no country in the world which offered 
greater opportunities for engineers than Canada. 
The population numbered ten million and had 
inherited a potential supply of forty million horse- 
power from natural resources, of which only six 
million had so far been utilised. Already Canada had 
made herself the fifth trading nation of the world. 
Sir Cyril Kirkpatrick responded to the toast and was 
followed by Mr. E. F. C. Trench, who proposed “ Our 
Guests,” to which the French Ambassador and the 
Dean of Westminster replied, 
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Models and Analogies for 
Demonstrating Electrical Principles 


By ARTHUR H. DOUGLAS, M.C., M.A., A.M. Inst. C.E, 


READERS will, perhaps, remember that a series 
of very interesting articles under the above heading 
was published in THE ENGINEER between July and 
December, 1926. At the time, the author was unable 
to contribute the information given below, as he was 
then engaged on up-country work in the Far East. 
Having lately devised a few elementary applications 
in connection with wireless circuits, however, he 
felt that the method might prove of sufficient topical 
interest to warrant belated publication, especially 
as it possesses several distinctive features not shared 
by any of the analogies hitherto described. In fact, 


the term analogy is, perhaps, hardly a fair one by | 


which to describe the models illustrated below, the 
equations of whose motions are in most respects 
mathematically identical with those of the correspond- 
ing electrical apparatus. It is not proposed to intro- 
duce any mathematics into the present article, 
but those interested in this aspect of the subject are 
referred to the late Professor Perry’s “‘ Calculus for 
Engineers,’"' and similar works. 


conditions can be faithfully reflected in the mechanical 
conditions of the corresponding model, even in the 
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In plain language | 
the above statement means that changes in electrical | 


Drysdale and other writers.?. Others are, to the best 
of the author's belief, original, though it must be 
confessed that he has not found time to make an 
exhaustive study of the available literature on the 
subject. For this reason, his ideas are put forward 
with some diffidence, and are intended rather as an 
invitation to more fertile minds, than as an authorita- 
tive statement on the subject. 

The application of these mechanisms will now be 
illustrated by applying them to a few elementary 
cireuits selected from telephone, power, and wireless 
engineering respectively. Before doing so, the author 
would like to draw particular attention to the fact 
that many, if not most, of the mechanisms shown 
lend themselves to practical construction as con- 
tinuously working models—a feature which he thinks 
will appeal to the engineers amongst his readers, and 
which is in sharp contrast to many of the existing 
electrical analogies. The author is aware that the 
| use of technical models is still looked upon by many 
as a sign of mental weakness, but feels he is in good 
| company in pleading guilty to this form of amuse- 
ment. After all, the engineer is—or should be—a 
visualist by training. 





| 
ELEMENTARY TELEPHONE CIRCUITS. 

The circuit illustrated in Fig. 1 is an elementary 
form of that used in the old Army “ Fullerphone,” 
}an instrument designed during the late war to 
| utilise small but steady line currents from a Morse 





Common Primary 
Shaft 


Brake (Key) Brake (Key) 


/ 


Weight 
(Battery) 





Parallel Electric 


Circuits 
Differentials Variable Eddy Current Brake 
P - (Microphone) 
Parallel er 
S 


U 








“Planet” Wheel 


Flywheel 
(Mutual Induction) 





Make & @reak 


aed 


Diaphragm Spring 
(Telephone Diaphragm) 


“Ol, 
Common Secondary Shaft 


Governor 
(Coils of Telephone 





Receiver) 


Telephone 
Receiver 


fey 
Choke Coil 


. 


Telephone 
Receiver 


Battery e 


“Tee Encineee” 





FIG. 1 


case of such electrical conceptions as mutual induction 
and its derivatives, where the well-known “ water 
analogy,” for example, breaks down entirely. 


GENERAL. 


Briefly, the models are built up from mechanisms 
exhibiting the following reactions and qualities, | 
against each of which is placed its corresponding | 
electrical equivalent—and mathematical counter- | 
part :— 

Torque .. . 

Rate of revolution 
Fluid resistance* 
Resilience 

Moment of inertia 
Moment of momentum 
Centrifugal force 
Gyroscopic torque 

* Or Eddy current resistance ; 
Engineers,”” page 168. 


The desired reactions are effected with the aid of 


Voltage 

Current 

Electrical resistance 
Capacity 
Inductance 
Magnetic flux 
Magnetic attraction 
Magnetic torque 


see Perry’s “Calculus for 


the following mechanical links, against each of which | 


is again placed its electrical equivalent :— 


Single length of shafting. . 
Weight operating drum .. 
Prime mover $i 
Clutch 
ee spring 
wheel . 
Reversing gear 
Free-wheel se 
Safety coupling on 
Escapement action .. 
Differential drive 
Governor mechanism 
Sun and Planet geari 
Gear ratios to 8. and 
wo otege He 
Proportion o total 
Planet shaft .. 


Electric circuit 

Battery 

Dynamo 

Switch 

Condenser 

Coil 

Commutator 

Rectifier 

Fuse 

Make-and-break 

Circuits in parallel 

Magnetic attraction of coil 

Transformer coupling 

Numbers of turns in trans- 
former coils 


- shafts 
M. of I. on 
, Degree of coupling 

Some of these nash’ are doubtless familiar to 
readers, having already been described by Dr. 


' Pages 156, 168, 210 to 213, 254 et seq. 
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| key, which could not be picked up by the enemy 
listening apparatus, as could the fluctuating current 
| from a buzzing telephone. Inside the receiving portion 
| of the instrument, the steady current was converted 
into a buzzing current by the method shown in the 
circuit diagram on Fig. 1, in order to actuate a tele- 
| phone receiver, the signals being too weak to operate 
| any form of key. Though the telephone itself is 
| probably now out of date, the circuit shown is funda- 
| mentally similar to the standard forms of wireless 
coupling, as shown in Fig. 10. No time will be 
| wasted in elaborating this simple analogy, except 
to draw attention to the relative sizes of wheels in 
| the differential gear, which must be as shown in order 
| to reproduce correctly the electrical effects. A student 
| eae the handle of such a machine should not long 
remain in ignorance of the functions of the spring 
| and fly-wheel in preventing the “ kick ’ from working 
its way back to his wrist. The operation of the 
“telephone receiver ”’ will be referred to later. 

A more complicated example is shown in Fig. 2. 
| This represents the complete circuit of the old Army 
|“ D. IIL” telephone, which played no small part 
in helping to win the war of 1914-1918. The author 
| has selected it as an effective illustration of the use 
| of Sun and Planet motion to imitate mechanically 

| the mutual inductive effects between primary and 
| secondary coils, combined with the use of parallel 
| electric and magnetic circuits. Fig. 2 shows the whole 
| inductive effect concentrated in the Planet shaft ; 
| in other words, the degree of coupling is a very close 

one, as is usually the case in ordinary telephone 
and power engineering. In wi engineering, as 

we shall see later, the required degree of coupling 
| varies widely. This variation can easily be reproduced 
| mechanically by varying the proportion of the total 
| Moment of Inertia which is carried on Primary, 





s See previous “articles in THe ENGINeer, referred to in the 
' first paragraph. 





Planet, and Secondary shafts respectively, so as to 
keep the self and mutual inductances of the Primary 
and Secondary—as defined below—at their correct 
values. Further reference is made to this aspect 
of mutual induction, in connection with dynamo 
and motor analogies. It is obvious that a constant 
speed of rotation in the Primary shaft will produce no 
effect on the Secondary, whereas a steady alteration 
of its speed will cause the Planet wheel, in resisting 
the change of motion, to “ walk” round the Sun 
wheel, and thus produce a steady speed in the 
Secondary shaft. 

In order to appreciate the application of the trans. 
former analogy of Fig. 2 to the more complicated case 
of the electric dynamo and motor, it will be necessary 
to study its action in some detail. Neglecting the 
inertia of the Planet shaft as a whole with respect to 
the secondary shafting—a point which will be dealt 
with later—the primary and secondary inertia effects 
are completely interchangeable, and are also capable 
of being added or subtracted. A simple illustration 
of this is given in Fig. 3 (a), where the gear ratios 
between the Primary, Sun, and Planet shafts are both 
unity, while both Primary and Secondary shafts are 
subject to a common drive in a clockwise direction. 
In fact, Fig. 3 (a) is a model of an electric coil, con- 
sisting of two turns. Fig. 3 (b) shows the effect of 
adding a third turn to the coil. The moment of 
momentum (magnetic flux) is evidently proportional 
to (No. of turns)x (common current). If now the 
current in the middle turn be reversed——as shown in 
Fig. 3 (c)—the magnetic effects of the first two turns 
cancel out, and the final moment of momentum is that 
due to the third turn only, Instead of building up the 
complicated and impractical mechanism shown in 
Fig. 3 (6), however, we can achieve the same object by 
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making the gear ratio between the first two shafts, or 
between the second two, equal to 2, and using a single 
Planet wheel, as shown in Fig. 3(d). Inthe general case, 
as shown in Fig. 3 (e), the gear ratio between Primary 
and Sun shafts is equal to N/1; that between the 
Secondary and Planet shafts is n/1; while the Sun 
and Planet ratio is unity; where N and n are the 
number of turns in the primary and secondary coils 
respectively. 

The coefficient of self-induction of a coil is defined 
as the resisting torque—back e.m.f.—produced by unit 
rate of change of speed—current. But unit rate of 
change of velocity im the Primary shaft produces N 
times that rate in the Sun and Planet shafts, and 
therefore a proportional resisting torque in those 
shafts due to inertia. The same gear ratio, however, 
gives this torque a mechanical advantage of N in 
transmitting it back to the Primary shaft, so that the 
torque on the latter—i.e., its coefficient of self-induc- 
tion l—is equal to N*I, where I is the moment of inertia 
of the Planet shaft round its own axis. Similarly, 
the coefficient of self-induction | of the Secondary 
shaft is n*I, and therefore their coefficient of mutual 


induction m=D  L1=N nT, assuming D (Degree of 
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coupling) is 100 per cent., as in the present case. 
It should be noted here that any slip which occurs 
between the Sun and Planet wheels represents a loss of 
magnetic energy, followed by its conversion into 
frictional heat. Thus hysteresis effects can be roughly 
reproduced, by arranging for slipping to occur at and 
above a certain critical speed, which will correspond 
with the magnetomotive force producing saturation 
in the transformer core. This point is referred to 
again, in connection with wireless coupling circuits. 


ELEMENTARY DyNaMoO AND Moror Circuits. 


Attention has already been drawn to a flaw in the 
transformer analogy as illustrated in Fig. 2, caused by 
the fact that the Planet shaft has a double moment of 
inertia with reference to the Secondary shaft, namely, 
that which is common to both primary and secondary 
circuits, and that of the Planet shaft as a whole 
apart from its own revolution-— with reference to the 
Secondary shaft. This latter inertia is not common 
to both shafts, and therefore constitutes a form of 
magnetic leakage which appears at first sight to be 
inseparable from the type of mechanism adopted. 
From a theoretical point of view, this could easily 
be remedied by assuming the actual! centre of rotation 
in space to coincide with the Planet shaft instead of 
the Sun shaft, and the rest of the mechanism, if 
necessary, to move round this new pivot. In the 
telephone model, however, it was thought better to 
stick to the more convenient mechanical form. In 
the more complicated cases now to be considered, the 
same procedure will be adopted, as it does not affect 
the general conclusions. The fact just referred to, 
that a single body in rotary motion can have more 
than one kind of active inertia, is utilised later to 
illustrate in a purely mechanical model the working 
of the electrical dynamo and motor. 

It will be noticed that Figs. 1 and 2 illustrate two 
distinct methods of utilising the well-known property 
of inertia for the diversion of energy from one path to 
another. In Fig. 1 the tendency for matter to move in 
a straight line—-in other words, its inertia of trans- 
lation—is made use of in the form of “ centrifugal 
force,”’ to move a diaphragm up and down against 
its own elastic resistance, by means of a “‘ governor ” 
type of mechanism, thus reproducing the action 
of a telephone receiver. Quantitatively, this centri- 
fugal force «< m w* r, where m is the fly-wheel mass 
(of the governor weights), r its radius of rotation, 
and @ the speed of the shaft. In the more general 
case, F cc m n* w* r, where the shaft is geared up n/1 
to correspond with the number of turns in the corre- 
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sponding electric coil. It can be shown that the 


governor link | converts this into a pull of mn*® @?* | 


v 2—r? along the shaft. If r is small compared 
with J, then P, the pull along the shaft, < mn? @?*. 
Now the corresponding magnetic force=a n* c?, where 
a=area of coil. Thus a is represented in the mecha- 
nical model by m, the fly-wheel mass. It should be 
noted that this type of motion involves changes in 
the active moment of inertia of the shaft, corre- 
sponding to changes in the magnetic reluctance of 
the electric machine, which property is inversely 
proportional to it. This is another way of stating 
that centrifugal force corresponds to magnetic 
attraction, and motion caused by it, to mechanical 
motion of the electric machine. 

Fig. 2 illustrates an alternative method of utilising 
the property of inertia. Here centrifugal forces are 
all suppressed, and the only change of motion possible 
is in rate of rotation. By means of a “sun and 
planet ’’ mechanism, the resistance of matter to rate 
of change of rotary motion can be utilised to trans- 
mit energy from one shaft to another, by what may be 
termed ‘“ fly-wheel action.” In this case, no change 
takes place in the moment of inertia, as it illustrates 
a purely electro-magnetic reaction, namely, that of 
an electric transformer. Fig. 3 shows that the trans- 
former analogy can be used to apply the integrated 
energy from any two circuits, to a third acting in the 
same plane. 

We now come to the more general case of inter- 
change of motion between three shafts which are not 
in the same plane. Here we make use of a combina- 


tion of two forms of rotational inertia in different 





planes, to produce a * gyroscopic torque,” in a third 
plane normal to both the others. In other words, 
the interaction between two electrical motions and 
one mechanical, as exemplified in the electric dynamo 
and motor, can be faithfully copied by a special form 
of gyroscope. The author would be interested to 
know whether the electric dynamo and motor have 
previously been examined in this particular light, 
namely, as a form of “ electric gyroscope.” Fig. 4 
shows that the more general case is merely a logical 
development of the transformer analogy of Figs. 2 
and 3, in which the Primary and Planet shafts are 
made to revolve as a unit in a plane at right angles 


alter the fly-wheel speed—then the gyroscopic torque 
at any position such as that of Fig. 4 (6), is closely 
proportional to u H M sin 6, as in the case of a magnet 
rotating in the earth’s magnetic field. It is obvious 
from the nature of gyroscopic action, that the model 
shown in Fig. 4, with the addition of some form of 
reverse gear, will serve to illustrate equally well the 
action of the electric dynamo and motor. In the 
latter case, for example, the applied armature current 
which would cause a clockwise rotation of the arma- 
ture will be in the opposite sense to that which would 
be induced by rotating the armature in the same 
direction, by means of an outside drive. Any attempt 





to the plane of revolution of the Secondary shaft. | to follow the analogy into the details of A.C. and 


Three cases are illustrated in Figs. 4 (a), (6), and (c) | D.C. 


dynamo and motor characteristics, would 


respectively, together with their electrical equivalents. | be outside the scope of this introductory article, 
If I be the moment of inertia of the Planet fly-wheel | and will therefore not be undertaken here. 


round its own axis, and N Q and n« be the speeds of | 
the Primary and Secondary shafts respectively—the | 


gear ratios shown in Fig. 3 (e) are omitted to avoid 
complication—then the gyroscopic force in the maxi- 
mum position shown in Fig. 4 (c) : 


«x LNQnw ‘ (1) 
The corresponding magnetic force » H M 
ox 5: NC. ne (2) 


where H and R are the strength and reluctance 
of the field magnetic circuit, M the magnetic moment 
of the armature, and C and ¢ the field and armature 
currents respectively. R is, of course, equal to l/y a, 


where p is the permeability, a the armature (and | 


magnet pole) area, and / the length of the complete 
magnetic path. Equating (1) and (2) we see that : 


] 
R o 
I 
as already stated in the case of the telephone receiver. 
Also the total field flux 
ee 
Rass 
R 
That is, magnetic flux is proportional to moment of 
momentum in the mechanical model, as stated in 
tabluated list of analogies. 
From (3) 


(3) 


«<NQI (4) 


5 


( 


or k?m 


Oe where k is the radius of gyration, and 


m the fly-wheel mass, of the Planet shaft. 
Assuming that moc a, the armature area, as in the 
simpler case of the tele- 


phone receiver—see above | 


then p/l o< k* ; that is, the | 


radius of gyration corres- 
ponds to the factor 
“unit permeability ” which 
determines B, the magnetic 
flux per unit area resulting 
from any given magneto- 
motive forece—.e., the 
moment of momentum per 
unit mass due to the geared 
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decrease in the radius of 
gyration, i.e., in the mag- 
netic permeability u. 





If the armature be held 
stationary in the position 
of Fig. 4 (c), it will be seen 
that the fly-wheel possesses 
two active moments of inertia, namely I round the 
Planet shaft, and a second which we may call i 
round one of its diameters. Thus, gyroscopic action 
and centrifugal force both share the ability to alter 
the -value of the active moment of inertia of a 
mechanical model, in a manner which shows that they 
are true analogies of magnetic attraction and torque 
respectively. The new moment of inertia ¢ need not 
necessarily be the same as I, either in the mechanical 
or electrical machines, as it represents the reluctance 
of a magnetic circuit at right angles to the main 
field circuit. Turning to Fig. 4 (6), which represents 
an intermediate position between (a) and (c), the self 
and mutual inductances of the armature circuit 
can be shown by the reasoning employed in an earlier 
paragraph to be n* (I cos* 6+-7sin* 6), and N nI cos 6 
respectively, where 6 is the angle turned through from 
position (a). The corresponding values for the field 
circuit are N? Land N nI cos 6. The degree of coupling 
between the two circuits is therefore : 


_” Vv; cos* 6+4¢ sin® 6” 
which varies between 0 and 100 per cent. 

Thus, we may regard the electric dynamo as an 
apparatus for the rythmical variation of the degree 
of coupling between two circuits. 

As a final word on the quantitative aspect of the 
gyroscopic analogy, it may be noted that if the total 
field flux, which, from equation (4) o N Q I, is large 
compared with the armature flux, n w I—that is, 
if field speed is so much greater than armature speed 
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that the reversal of the latter does not appreciably 





wheel-slip corresponding to | automatic reverse gear. 
magnetic saturation pro-|a demonstration model, to exhibit in slow motion 
duces the same effect as a | the nature and 


Fig. 5 represents an attempt to design a model 
_capable of demonstrating the various principles 
| just explained. The author does not claim that it 
is a genuine working model, though it might perhaps 
be possible to convert it into one with the aid of 
magnetic and motor drives— is it fair to use electricity 









Driven & 
Controlled 









Friction 
Drive to 
Flywheel 






Field 
Current 








Armature 


i Current 


Twa Encincer” 


Fic. 5 


It will be seen that | for such a purpose?!—together with some form of 


It could, however, serve as 


interaction of the three different 
motions of the electric machine. The very intricacy 
of these motions will serve to illustrate the fact, not 
always appreciated by students, that the electric 
motor is in reality a complicated machine. The fact 
that the motions in two of the principal planes, being 
electric, are not obvious to the eye, tends to obscure 
their three-dimensional nature, and leads to a false 
appearance of simplicity. 


LOW-FREQUENCY WIRELESS CIRCUITS. 


Hitherto we have been dealing with electrical 
machines in which the electrical and mechanical 
speeds only vary within narrow limits from the average 
for which they are designed, and this feature is 
reflected in the corresponding mechanical models. 
In low-frequency wireless circuits, however, we have 
to deal with a very wide variation of speed fluctua- 
tions, ranging from those of the order already encoun- 
tered to speeds at the higher end of the audio-frequency 
scale; that is, from about 50 to 10,000 cycles per 
second. This fact dominates all low-frequency 
wireless design, and the various components have 
eventually emerged from the experimental stage in 
the form of skilful compromises between the demands 
of the top and bottom ranges of audio-frequency 
impulses. It is not to be expected, therefore, that 
much success will attend hasty efforts to devise 
mechanical models to satisfy such stringent conditions 
Nevertheless, those described below may be found 
to possess the germs of successful analogies, or at 
least of useful demonstration models. No attempt will 
be made to deal with high-frequency impulses ; 
they may be compared to vibrational effects in 
mechanical engineering, which tend in practice to 
over-ride the ordinary mechanical links such as those 
we are considering now. Many successful analogies 
for these have already been described in THE 
ENGINEER. Thus, in spite of the fact that it is 
theoretically possible to extend the mechanical 
links already described to high-frequency circuits, 








254 


THE ENGINEER 


Maron 4, 1932 





































particularly in border-line cases, such as the detector | 
valve and the couplings on either side of it, the author | 
has regarded such applications as being outside the 
scope of the present article, which he has endeavoured 
to confine to models of a more or less practical nature. 

Fig. 6 illustrates the working of a simple L.F. valve. 
This is an electrical, instrument by means of which 
small voltage changes in an input or grid circuit pro- 
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| grid shaft; that is, with increase in size of vane. 
But by increasing g the factor m can be increased 
without alteringi. Translated into electrical language, 
the greater the mutual conductance of a valve, the 
greater the voltage amplification factor for a given 
anode impedance, and therefore the better the valve 
for L.F. amplification. 


Next in importance to the valves themselves are the ° 
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ruption to the source of potential. The 
coupling thus divides naturally into three parts, 
namely, the anode feed, anode, and grid circuits. 
The first two are in metallic connection, while the 
second two are coupled through the ether. In both 
couplings the valve acts as a form of “ make-and- 
break,” but instead of being operated by the current 
it interrupts, it is acted upon by a “ relay ” form of 
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duce relatively large changes in the resistance of a 
separate output or plate circuit. The voltages which 
operate the circuits are supplied from an independent 
source. The most important qualities of a valve are 
its mutual conductance g, voltage amplification factor 
m, and anode impedance i. These are represented on 
the model by the pitch of the screw, increase of vane 
surface per revolution, and viscosity torque for any 
given setting, respectively. The method of working 
will be fairly clear from the diagram. The speed of 
the “anode” shaft under the influence of the 
impressed torque, varies according to the degree of 
immersion of the vane in the liquid. The level of the 
latter is controlled by the vertical movement of the 
piston, under the influence of the varying torque 
applied to the “ grid” shaft. The liquid clutch in the 
latter shaft comes into operation—by slipping of the 
ratchet—whenever the torque acts in a clockwise 
—positive—direction. In order to prevent this clock- 

wise rotation from taking place a constant anti- 
clockwise—negative—torque is applied to the shaft, 
thus holding the ratchet up to its work as long as it is 
not neutralised by a stronger torque in the opposite 
direction. The spiral spring represents the grid- 

filament capacity, which allows a vertical displacemer.t 
strictly proportional to the net applied voltage. To 
complete the analogy, it must be assumed that the 
liquid is too viscous when cold to permit rotation of 
the anode shaft under the H.T. torque applied. 
Heating by means of a “ filament ’”’ coil, however, 
proportionately reduces the anode resistance. The 
greater the heat—within the limits of operation—the 
bigger the anode current for any given grid voltage, 
and therefore the greater the variation in this current 
with change of grid voltage ; that is, the greater the 
amplification effect. The vane can be curved to 
correspond to the “anode bend” in the valve 
characteristic, as shown in the diagram, and its shape 
will then be virtually the same as that of the charac- 
teristic curve. Reverting to the quantities g, m, and i, 
it is evident that if g—pitch of screw—is constant, 
i—viscosity torque at any given setting—will increase 
with m—increase of vane surface per revolution of 
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methods employed for coupling them together. The 
problem is to transmit a variation in the anode 
resistance of one valve to the grid of the next, in the 
form of a variation in potential. It is obvious that no 
form of direct metallic connection will do, and we must 
therefore fall back on the two principal methods 
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connection from the previous valve. Fig. 10 will help 
to make clear the similarity between the circuits of 
Figs. 1, 7, and 8, by representing all three in an 
equivalent form. 

Even if the author felt competent to enter into 
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known at present for the transmission of electrical | ing circuits, they must be regarded as outside the 


effects through the ether from one circuit to another, | scope of the present article. 
therefore, to drawing attention to a few outstanding 
points in connection with their nature and develop- 
ment. 
are expected to reproduce faithfully oscillations 


namely, electrostatic and electromagnetic couplings. 
Both types of couplings—shown in Figs. 7 and 8 | 
respectively—may be regarded as a development of | 


the elementary circuit of Fig. 1, whereby a steady | 


He will confine himself, 


It will be remembered that these couplings 


current is broken up into a fluctuating form for a | varying between 50 and 10 ,000 cycles per second. This 


portion’ of its travel, with the least possible inter- 


is an exacting demand, as every mec 


engineer 
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will agree, and in the early days of wireless, designers 
found it difficult to adapt the transformer so as to 
produce a big inertia effect at low frequencies, without 
its “self capacity’ introducing distortion at the 
higher audio-frequencies, due to resonance successively 
with the mutual inductance, and the uncoupled 
primary and secondary inductances, all of which 
increase in proportion to the frequency of oscillation. 
This effect corresponds with the tendency in the 
mechanical model for the various shafts to give 
at high oscillating speeds, if too lightly made. But 
in proportion as we add material to them we reduce 
the transformation efficiency, and at the same time 
increase their choking effect on both primary and 
secondary high audio-frequency oscillations. The 
wireless transformer finally emerges as a skilful com- 
promise between a number of conflicting requirements. 

Prior to the development of the modern wireless 
transformer the resistance-capacity form of coupling, 
shown in Fig. 8, was the general favourite. 
Here the difficulties caused by resonance between 
inductance and self-capacity are overcome by 
eliminating both these factors as far as possible, and 
relying only upon the damping effect of a plain 
resistance. The magnitude of the latter can then be 
fixed in relation to the rest of the coupling circuit, 
so as to provide undistorted reproduction over the 
whole audio-frequency range. In practice it is not 
easy to produce a resistance which is free both from 
inductive and capacity effects. The difficulty- 
expressed in mechanical terms—arises from the fact 
that the stuff of which the resistance is made can 
never be divorced from its own inertia and resilience ; 
by careful design, however, both can be reduced to 
negligible proportions. In the output circuit, where 
there is no risk of further amplification of any small 
distortion produced, and fairly large impulses have 
to be dealt with, the use of a choking coil in place of a 
non-inductive resistance has always been common 
practice. The tendency now, however, is to use an 
output transformer instead, in order to facilitate 
balancing of the loud-speaker circuit. 

An important disadvantage of the transformer 
coupling illustrated in Fig. 8 is that a heavy oscillating 
anode current—due to a loud signal—when acting in 
the same direction as the steady current flowing in 
the primary, is liable to cause partial saturation 
of the iron core—corresponding to slip of the Sun 
Planet gear, as already explained—resulting in 
noticeable distortion. This can be avoided by adopt- 
ing the later form of “ parallel feed ”’ circuit, as 
shown in Figs. 9 and 10. This is merely a combination 
of the couplings shown in Figs. 7 and 8, whereby the 
advantages of both are superimposed on each other. 
Thus the inductive effect of the steady current can 
be excluded by the condenser coupling, whilst at the 
same time the step-up effect of the transformer link 
is retained. 

In conclusion, the author would like to emphasise 
once more the tentative nature of the foregoing 
attempt to correlate a few of the electrical and mech- 
anical activities of that common matter-cum-energy 
with which we are all so intimately concerned in this 
scientific age. 








Materials for Service at High 
Temperatures. 


AT a meeting of the North-Western Branch of the 
Institution of Mechanical Engineers, held at the 
Engineers’ Club, Albert-square, Manchester, on 
Thursday, February 18th, with Professor Dempster 
Smith in the chair, Mr. R. W. Bailey presented the 
paper on “ Testing of Materials for Service in High 
Temperature Steam Plant,” written jointly by him- 
self and Mr. A. M. Roberts, B.Sc., A.M.I. Mech. E., 
which was referred to in our issue of February 26th. 

Dr. N. P. Inglis, of Billingham, opening the dis- 
cussion, said he feared that the application of what 
he would like to call the spheroidisation equation 
might become a little complicated in practice, chiefly 
because of the unknown degrees of cold working. 
The very important question of embrittlement had 
been very rightly stressed by the authors. A great 
deal of work had been done in Billingham during 
the past three years on that matter, and investigators 
were interested in the 400 and 600 range of tempera- 
ture. Tests carried out in a very similar manner to 
those of Mr. Bailey’s gave results in close agreement 
with Mr. Bailey’s. The specimens were subjected to 
a definite stress and definite temperature for eight 
hours, and the cycle was then repeated 50 or 100 
times. He quite agreed that the fluctuations of stress 
and temperature might not be necessary to the test, 
but they represented service conditions, and were 
valuable on that account. In the case of mild steel, 
the worst temperature for embrittlement was 250 deg. 
It was rather interesting to note, he said, that for the 
450 deg. Cent. steam and 800 Ib. pressure installation 
in the power station at Billingham, the bolts were of 
nickel-chrome-molybdenum of the type which did not 
become embrittled. The station had been working 
for two or three years, and recently some of the bolts 
had been taken out and when tested showed that the 
impact value after that period had been entirely 
unimpaired. The authors had pointed out—-and he 
would like to confirm it—that steels which had become 








embrittled in that manner showed no change in micro- 
structure, nor was there any change in tensile pro- 
perties. There, again, Dr. Inglis said, they at Billing- 
ham had done even more experiments to determine 
what other effects that embrittlement process had. 
They had carried out fatigue tests on embrittled 
material, and had found that the fatigue curve was 
exactly the same as for the ordinary material. Then 
they had done some further tests with a very sharp 
notch cut in the fatigue specimen, and again the 
embrittled material had been the same. There must 
be, said Dr. Inglis, many power stations which had 
used nickel-chrome bolts, and those would give impact 
values of 3 or 4 foot-pounds. In view of the other 
tests coming out so satisfactorily, it seemed rather 
doubtful whether new bolts should be fitted. If they 
had a new bolt which gave, say, 5 foot-pounds impact 
value, it would be rejected. They had there, however, 
a material which was absolutely sound in every 
respect, and a very interesting debate could be con- 
ducted on whether such bolts could be kept in service 
or not. Mr. Bailey had indicated a trend, which was 
very pronounced in all papers which had recently 
appeared dealing with the effect of molybdenum in 
steels, and it was quite clear that molybdenum had a 
very profound effect in modifying the creep charac- 
teristics. It was important to know that those creep 
characteristics did not increase progressively as the 
molybdenum increased. There was a perfectly definite 
molybdenum content, which, added to each com- 
position, gave the increase in creep characteristics. 

Mr. Winterbottom, referring to spheroidisation, said 
that from theoretical considerations the slope of the 
log of the oxygen constant and the reciprocal of the 
absolute temperature would be a straight line. 

Mr. Moneypenny said, in regard to embrittlement, 
that the amount did not apparently depend entirely 
on the analysis of the steel, so far as shown by the 
ordinary chemical tests. It did not always follow that 
steels of a certain type in the same experiment were 
free from that embrittlement. What was a suitable 
period for a test for embrittlement ? Mr. Bailey and 
Mr. Roberts had suggested from about 100 to 200 
hours. He thought that time was rather short. Why 
did Mr. Bailey suggest the very rapid creep rate of 
10-* per hour ? That creep rate was so rapid that it 
meant that the useful life of any body would be con- 
siderably less than six months; 10~* per hour meant 
very nearly 9 per cent. extension in twelve months, 
and with most steels it was not safe to go beyond 
5 per cent. total extension. One might suggest that 
the value put as a creep rate even for 10~* per hour 
might perhaps mislead some engineers, who were not 
used to creep rates, into thinking that those par- 
ticular values were really creep values; 10-* per 
hour generally meant that the stress had to be reduced 
at least one-half. Any values of 10-* per hour were of 
no use for design purposes. 

Mr. H. L. Guy said that the high points in the 
authors’ thesis appeared to be as follows :— 


(a) Temperature determined the rate at which 
changes took place rather than the character of the 
change. Carbide spheroidisation provided a charac- 
teristic example which the authors appeared to 
regard as typical. 

(6) That the creep rate of a material with the 
carbide completely spheroidised showed that the 
creep was very much greater than that of the 
material with the cementite in the lamellar con- 
dition. In the case cited for } per cent. molybdenum 
it was 240 times as great, whereas in the case for 
0-15 and 0-4 carbon steel at 500 deg. Cent. it was 
about ten to twelve times as great. 

(c) Stresses of the order met with in service had 
no influence on the time for spheroidisation at a 
specific temperature. 

(d) The authors considered that the influence of 
working conditions of stress and temperature in 
changing the structure of carbon steel could be 
reproduced by heating the material at a high 
temperature for a period of time determined by 
a law. 


If the law connecting temperature and time held, 
the effect of temperature on the rate at which changes 
took place was brought out in the figures shown, but 
the results were more significant if the times were 
stated in terms of years, when they became as under : 


1000 
0-51 


850 950 
a... 2-17 


750 
2290 


Temp. °F. 
Years .. 


The fact that a change would take place in two years 
at 950 deg. which would take 2000 years at 750 deg. 
Fah. explained why, when the authors’ views were 
first published, constructors of power plant had found 
it difficult to believe that some of the phenomena 
could take place in such a marked way as the authors 
suggested. 

Referring to the influence of carbide spheroidisa- 
tion at temperatures occurring in steam plant, Mr. 
juy said that if the proportions of a machine part 
were determined wholly by creep considerations, its 
area with the carbide completely spheroidised would 
need to be two-third greater than that with the 
cementite and lamellar condition. 

The authors’ contention that materials should 
be tested by making Izod tests after they had been 
subjected for 100 and 200 hours to a temperature of 
450 deg. was a thoroughly practical suggestion which 
deserved incorporation in standard specification for 


materials to operate at high temperatures. The 
authors, he thought, were liable to under-assess the 
influence of embrittlement. Since in most plant, 
vibration was present to some degree, and the 
parts subject to considerable change of stress, owing 
to temperature differences as the plant was started 
up and shut down, it was probable, and experience 
unfortunately had supported the view, that fractures 
from that rapid decrease of Izod values with time 
might occur during operation; in fact, the pheno- 
menon was so important that the authors were amply 
justified in putting forward their view that creep 
tests must be accompanied by embrittlement tests, 
if they were to be of any value in discriminating 
between different materials. 

Another of the important matters brought forward 
by the authors was that it was not sufficient to record 
a minimum creep rate, but that engineers required for 
many purposes a total creep rate, and their proposal 
that results should be given both for minimum and 
for definite total extensions must be adopted if the 
information required by designers was to be obtained. 
In one class of structural designs, such as a bolt, it 
was probable that the minimum creep rate alone 
would give the information necessary to determine its 
design, since the initial creep could probably be taken 
up by ‘tightening the bolt after a certain definite 
interval. On the other hand, it was the total creep 
which was important in the design of such things as 
turbine discs. 

Mr. Colbeck said, with regard to the question of 
inodern steam plants, that there were a number of 
factors which Mr. Bailey had just mentioned in passing 
which were likely to affect very considerably the creep 
data which had been given. There was a certain 
amount of evidence that, under high pressures and at 
temperatures of 450 deg. to 500 deg. Cent. a con- 
siderable scale formed on the inside of superheater 
tubes. That scale contained a large percentage of 
peroxide of iron. It seemed possible that hydrogen 
attack might come into play there. 

Mr. L. E. Benson said that, although the term 
“complete spheroidisation ’’ had been used, it was 
perhaps not a very good term, and he was sure that 
neither Mr. Bailey nor Mr. Roberts nor any of their 
assistants thought that they had reached a state of 
stability. If only sufficient time were given, he did 
not see why they should not get a lamellar of cementite 
and a lamellar of ferrite. 

Dr. H. Carrington described some results of a 
torsion test which he had made about ten years ago 
at room temperature on a bar of ordinary mild steel, 
fin. diameter and 4in. effective length. 

Mr. D. M. Smith said he noticed that the whole of 
the creep tests which the authors had described were 
tests in direct tension. He would like to emphasise 
the urgent importance for the solution of problems in 
design which were continually occurring in testis 
carried out with other systems of loading, and 
especially in tests with bending. When creep took 
place in bending, there was a very considerable stress 
redistribution. Was it possible to transfer the results 
given by the authors for tensile tests to bending ? 








Fatigue of Mild Steel. 


In November, 1930, the Council of the North-East 
Coast Institution of Engineers and Shipbuilders appointed 
a Committee under the chairmanship of Sir Westcott 
Abell to consider the preparation of a definition of Fatigue. 
The Committee reported to the Council in October 
last, and a few days ago the Council announced that it 
had adopted the Report and issued it. With the permission 
of the Institution we reprint it below and express the hope 
that it will be widely discussed. 


Tue Nature OF THE PROBLEM. 


(1) The object of the Committee is to inquire into the 
meaning of the term “ Fatigue ” as applied to mild steels 
—0-10 to 0-35 per cent. carbon—and commonly used 
both in the rolled, cast, and forged states for engineering 
work. 

THe ForRMER MEANING OF FaTIGUE. 

(2) In his work on “‘ Applied Mechanics,”’ and in the 
fourth edition of 1895, J. H. Cotterill says that ** Where 
a load within the elastic limit produces no permanent 
change, it follows that the load may be repeated 
indefinitely. Experience confirms this conclusion, for 
the balance spring of a watch bends and unbends a million 
times a week for years together, and the parts of a machine, 
if sufficiently strong, remain so to all appearance for an 
indefinite time. But if the load be beyond the elastic 
limit, permanent changes are produced and there is every 
reason to believe that a slow deterioration of strength 
is ultimately destructive.” 

James Thomson, in 1848, suggested that while the 
initial limits of elasticity might be low, due to the condi- 
tions produced by manufacture, yet, by applying a heavy 
load which would by plastic flow relieve these stresses, 
the subsequent applications of smaller loads would not 
cause any further change of form. He put forward an 
important theorem stating, among other things : 


(1) That there are two elastic limits for any material 
between which changes of form must be confined if 
we wish to avoid permanent set or a succession of 
permanent sets. : 

(2) That these limits may be called the superior 
and inferior limit of the change of form for the particular 
material and for the particular arrangement of its particles. 





From which it is clear that Thomson inferred that 
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between certain superior and inferior stresses the thaterial 
would retain its elasticity and that these stresses and their 
range would depend not only on the particular material, 
but also on the nature of its internal structure: He 
foresaw the effect of retaining the same chemical composi- 
tion while altering the physical structure by heat or other 
treatment. 

In 1860-61 Sir William Fairbaitn made his famous 
experiments for the Board of Trade on a built-up girder 
of wrought iron having an estimated breaking strength 
of 12 tons. Experiments showed that this girder could 
stand over three million repetitions of a stress of 5-7 
toms per square inch tehsion; but that greater loads 
caused fracture at a smaller number of applications. 
From these experiments came the idea that there was a 
limiting load which could be applied for a very large 
number of times without causing failure. 

The experiments of Wohler, published in 1870, threw 
much wanted light on the effect of repetitions of stress. 
Much of Wohler’s work was made on a rotating bar loaded 
at one end—so that in one revolution the bar experienced 
both tension and compression. In other experiments, 
bars were loaded in various ways and the load wholly ot 
partially removed at intervals, The process was repeated 
until tne bar broke and the number of repetitions was 
shown to depend not only on the maximum value of the 
stress, but also on the range of stress. For example, with 
a bar of axle iron made by the Phanix Company in 1857, 
it was fourid that for a range of stress between +7-6 
toms per square inch, t.e., between 7-6 tons tensién and 
7-6 tons compression, the bar was unbroken after 
132,000,000 repetitions, whereas at +8-6 just over 18 
million reversals broke the piece, and at +15-2 tons it 
could only withstand about 56,000 alternations. 

These experiments, which gave support to James 
Thomson’s theory, were confirmed by the work of 
Bauschinger from 1881 onwards. 

Sir Benjamin Baker made in 1886 a number of experi- 
ments on the steel to be used for the Forth Bridge, and 
found that the cause of failure under repeated stresses is 
often due ** not so much to a gradual deterioration or crystal- 
ee of the metal as the establishment of small but growing 

aws. 

Cotterill, already quoted, commenting in 1895 on these 
experiments, says that the gradual deterioration of strength 
is, 80 far as is known, confined to the section where fracture 
occurs. “‘ The character of the fracture indicates that 
minute cracks are produced which gradually become large 
flaws as the repetition continues. These facts show that 
it is not absolutely necessary to suppose an actual diminu- 
tion of the strength of the material itself, such as is 
commonly described by the term fatigue. The crack may 
conceivably be initially produced by vibrations in the 
elastic solid of the nature of those producing sound for 
such vibrations though representing a small amount of 
energy, are capable of considerably augmenting the stress 
due to an external load.”” 

(3) It appears to be clear that at the time Cotterill 
wrote—in 1895, or before—that the prevalent idea of 
the term fatigue was an actual diminution or deterioration 
of the strength of the material itself after repeated stresses. 
[t is not clear, however, that distinction was madé between 
stresses within the elastic limit and those beyond that 
limit. There also appears from the staternent of Baker 
to have been some idea of the metal altering its crystalline 
form under repeated strain. Cotterill, however, appears 
to have been doubtful of an actual change in the nature 
of the material, and, arguing from the fact that the 
deterioration of strength appears to be confined to the 
section where fracture takes place, seems to have had an 
idea that there may be some phenomenon present which 
considerably increases the stress due to the external load. 

H. J. Gough, in his work on the “ Fatigue of Metals,”’ 
published in 1924, page 157, says: ‘‘ From the earliest 
days of mechanical testing a belief seemed to exist—and, 
in many quarters, still exists—that fracture due to repeated 
stressing was fundamentally different from that due to 
statical stressing. In the discussion of fractures due to 
repeated stresses, remarks have been made such as 
‘evidently crystallised through fatigue’ and ‘there is 
now ample evidence that fatigue has caused them to 
become crystalline and therefore brittle.’ ”’ 

(4) It must be remembered that in those early times 
the study of the structure of metals with the microscope 
was in its infancy, although Sorby first used this instru- 
ment in 1864 for such purposes. It is now possible to 
examine the internal crystal structure, not only by the 
microscope, but by the use of X-rays. 

Long before there was any knowledge of the internal 
structure of metals, it was known that failures might 
occur at less severe stresses than the material would 
stand under static tension, if these lower stresses were 
repeated a sufficient number of times. 

The implied meaning of the term “ fatigue” was thus 
the failure of a metal under repeated stresses in some 
mysterious and unknown manner. The general impression 
was that “fatigue” followed un actual diminution of 
the strength of the material itself, perhaps taking the 
form of some change in crystallisation. Cotterill, however, 
had an idea that in such failures peculiar circumstatices 
might arise which would have the effect of causing an 
imerease of stress lovally. 


Reseagca REGARDING CAUSES oF FAILURE 
UNDER REPEATED STRESSES. 

(5) Consideration of the work undertaken in the present 
century may conveniently be dealt with in the form of 
four distinct problems : 

(a) The effect of repeated stresses on the crystalline 
structure at ordinary temperatures. 

(6) The effect of small cracks or flaws on the distribu- 
tion of stress. 

(c) The characteristics of fracture under repeated 
stress, and 

(d) The relation of the limiting stresses under repeated 
applications to the mechanical properties determined 
by other tests. 


MovERN 


Tue Errecr or RePeatTep SrRESSES ON THE 
CRYSTALLINE STRUCTURE. 


(6) Ewing and Rosenhain, from microscopic ¢xamina- 
tion, showed in 1900 that permanent deformation under 
static loading does not change the crystalline structure, 





the visible deformation being brought about by @ process 
of “‘ slipping ” within the crystals. 

Gough, on page 158 of his book, shows that the crystal- 
line nature of a fracture of Armco iron is not altered after 
repeated stresses, although the crystal itself has broken 
down. He then refers to the more precise method of X-ray 
analysis, by which means the atomic distribution of a 
single metallic crystal can be determined with precision 
before and after straining. 

He says that using such methods, it is how definitely 
known that the crystalline nature of a metal is not altered 
by the application of statical or repeated stresses. Hence, 
the conception that the effect of * fatigue ’’ upon a metal 
is to change its structure from non-crystalline to crystalline 
may be at once dismissed as being totally contrary to fact. 

Gough, also, on page 187, dealing with various theories 
of fatigue failure, Says: ‘“‘ That failure under repeated 
stresses was due to the crystallisation of the metal, was 
conclusively disproved by the work of the physical metal- 
lurgists, and later by the X-ray analysis of metals.” 

There is, therefore, sufficient evidence to show that at 
ordinary temperatures the breakdown of metals under repeated 
stresses is not due to any change in the crystalline structure 
of the metal. 

(7) It may, therefore, be concluded that the deformation 
of a metal under stress is confined to the crystals them- 
selves, and that within certain limits of stress the crystals 
may submit to elastic deformation, and may in fact supply 
what may be termed the elasticity of the metal. It 
also follgws that a crystal may undergo some permanent 
deformation without actually “ splitting;’’ and still retain 
some elastic properties. 

(8) It is important to consider whether fracture occurs 
through the crystals or along the crystal boundaries. 

Gough, on page 159, comparing tensile fractures, says 
that microscopic examination shows that the breakdowns 
occurred through the crystals, and not along the crystal 
boundaries. And, later, pages 160, &c., when dealing 
with repeated stresses, says that the path of the fracture 
lies through the crystals. 

Rosenhain (Dictionary of Applied Physics, 1923, Vol. V., 
page 406) says: “‘One would, perhaps, expect that the 
path of fracture would ordinarily follow the crystalline 
boundaries. This, however, is conspicuously not the 
case. 

It appears therefore that in both classes of overstress, 
failure first takes place within the crystals themselves. 


Tue Errect or SMALL FLaws on Srress DistrisuTtion. 


(9) The second important question which needs con- 
sideration is that first suggested by Cotterill, whether, in 
repetition fractures, there are any circumstances present 
which may give rise to a considerable increase of the stress 
eaused by an external load. 

It is well known in engineering work that the presence 
of comparatively small discontinuities may give rise 
to large increase in the stress, and that such increases 
extend for only a small distance from the discontinuity. 
This increase in stress is well known to shipbuilders and 
to engineers, and by experience they have learnt to provide 
remedies, which havé for their object the equalisation 
of stress in the neighbourhood of the discontinuity in 
section. 

It may, therefore, happen that the limits of repeated 
stress may be affected appreciably by the nature of the 
surface of the test piece, the extremely small discontinuities 
being sufficient to cause a local increase in stress which 
may facilitate the breakdown of a crystal in its neigh- 
bourhood. Several mathematical solutions have shown 
that a large increase of stress is possible and in particular 
Southwell (R and M* 1003/1926) has calculated that if a 
small flaw of the shape of a hemisphere be cut in a circular 
shaft subjected to a shearing stress S, the principal stresses 
will be increased from +S to +2-758 at the surface of the 
flaw, and that this increase of stress dies away very 
rapidly from the flaw. Other calculations have also sug- 
gested that the shear stress may be increased as much 
as three times for a very local region. 

(10) W. N. Thomas published in Engineering of 
October, 1923 (R. and M.* 860/1923), a report on the effect 
of scratches and various workshop finishes on the repetition 
stress limits, and his results confirm the view that éven 
discontinuities of so small an amount as he considers, 
appreciably lower the permissible stresses. The tests 
were made on 0-33 carbon steel where the limiting stresses 
were found to be 418-3 toms per square inch. Two 
kinds of scratches were made, one by a diamond and the 
other by a lathe tool, and the Wohler tests were carried 
to 6x 10* repetitions. The reductions in stress limits 
due to the V notches were shown by experiment to be 
13}, 233 and 29 per cent., while Thomas estimated that 
a coarse file surface would produce 18 to 20 per cent., and 
a turned surface 12 per cent. 

(11) It is proved that a small flaw of measurable extent 
will cause a considerable rise of stress. It is equally true 
that some discontinuity of section caused by a keyway 
or by 4 sudden change of direction, such, for example, as 
where a crank shaft web joins the shaft—Stanton and 
Batson, I.C. Engine Sub-committee Report No. 15, 1917— 
will cause a redistribution of stress which may give rise 
to a very high local stress, unless special means are taken 
to minimise the effect of change of shape or direction or of 
area. 

It is thus possible with a circular shaft in which the 
stresses are kept within permissible limits, to have discon- 
tinuities mad® in it or attached to it, which will cause such 
a redistribution of stress as to bring about a very local 
stress exceeding the permissible limits. To this phenomenon 
has been given in America the name of “‘ stress raiser ’’— 

ing any lack of pews! which may raise locally 
the stress, otherwise permissible, distinctly above the 
limits at which breakdown occurs after a sufficient number 
of repetitions. Consider a simple example—the circular 
propeller shaft of a motor car taking the mgr driving 
the crown wheel of the differential gear. For cheapness 
of manufacture the main shaft may be turned down 
where the pinion wheel is to be placed with a sharp neck— 
giving an example of a stress raiser whose effect may, how- 
ever, be minimised by rounding off the end of the larger 
diameter and also rounding a fillet to the smaller diameter. 
In addition and just beyond the shoulder, a keyway is 
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eut in the straller diarieter which is square-ended and 
square in section—which introduces a second stress raiser, 
again causing a redistribution of stress which has already 
been raised by the first discontinuity. If both these stress 
raisers are sufficiently near, and if means are not taken 
to round off properly all corners in every direction, then 
if the shaft itselt is designed for the permissible limits of 
stress, it is pretty certain that a crack will occur at the 
keyway owing to the stress exceeding the physical limits 
which the crystal can withstand. Arid if, further, as may 
happen, the engine be tuned up to a higher power than 
the design allows for, it is pretty certain that fracture will 
follow and that it will occur at the discontinuities of section. 

(12) The question then arises as to the redistribution 
of stress which will follow a microscopic crack such as 
oceurs when, owing to excessive stress, a crystal breaks 
down by fractures or slips along the cleavage plane. Here, 
the crack is narrow in proportion to its length, and from 
experience with sueh cracks in shipbuilding, it is fairly 
clear that the redistribution of stress causes a much higher 
intensity of stress than in an artificial erack of finite and 
symmetrical form. From this point of view it is fairly 
certain that when once an original crack has been formed, 
the consequent rise of stress is sufficient to cause the crack 
to grow, even when the material otherwise is subjected to 
a reasonable working stress. 

(13) It is to be remembered, also, that after a minute 
crack has been formed, it still takes a long time for it to 
grow through a sufficient amount of the section as to 
eause fracture. This is in accordance with the knowledge 
of the.behaviour of stress raisers—sinee, in all the cases 
which it has been possible to calculate, the high stress 
surrounding a flaw is very local in occurrence and thus 
can only fracture the affected crystals at a comparatively 
low rate. That is, of course, unless the stress, in the 
absence of a crack, is not itself above the permissible 
limits. 

It would, therefore, appear, when considering both 
tepeated and reversed stresses, that when a microscopic 
crack has been formed in a crystal, the consequent redis- 
tribution of stress is sufficient to cause the crack to extend 
not only through the crystal, but also to adjacent crystals. 

Such a crack will not be originally formed unless the 
range of repeated stresses exceeds certain definite limits 
which for materia! of given chemical composition depends 
on the arrangement of its particles. This conception of 
the mechanism of failure accords with the shadowy idea 
of Cotterill that in such cases there may be present some 
factors which may bring a considerable augment of the 
stress due to an external load. 

THe CHARACTERISTICS OF FRACTURE UNDER REPEATED 
STRESSES. 


(14) Modern research on the effects of repeated stresses 
has made it clear that the process of failure, starting from 
the first formation of a crack and finishing with a complete 
fracture, can be divided into at least three distinct stages 
somewhat as follows :— 


(a) In the first stage a particular crystal is subjected 
to repeated stresses which exceed certain permissible 
limits, with the result that after a certain number of 
repetitions an actual crack is found in the crystal. 

(6) In the second stage the alteration in the stress 
distribution consequent on the formation of a crack, 
causes the crack to grow slowly, to extend to adjacent 
crystals, and gradually to form an enlarged surface of 
separation, which in a circular shaft follows a skew or 
spiral surface. 

(c) Lastly, the separation of the two parts has reached 
a stage where the reduced area and the altered distribu- 
tion of material is only just sufficient to withstand the 
normal load. Momentarily, a slight overload occurs 
and the piece breaks suddenly, the final break showing 
the characteristics of a rough and angular nature, such 
as are caused by a shock fracture. 


(15) It is necessary to examine any experiments which 
may afford evidenee of this idea. Gough, on page 164 
of his book, says that the mechanism of failure in a metal 
subjected to repeated stresses is entirely different from that 
due to static tension. He quotes the tensile fracture of 
mild steel, which, he says, usually reveals a silky fibrous 
strueture owing to the crystals having become drawn 
out to long threads before breaking in an irregular manner. 

He further says that “‘ under repeated stresses a crack 
is formed in the process of fatigue. Owing to its shape, 
concentration of stress occurs at the end of the crack and the 
crack extends owing to this stress concentration.” And later 
on, “It is well to emphasise that the mechanism of the 
propagation of a crack is entirely different in character from 
the action of fatigue which led to the formation of the erack. 
Gough, therefore, clearly distinguishes between the causa- 
tion of the initial crack and the mechanical consequences 
that follow when once the crack is formed. 

(16) It is about this stage that difficulties begin to 
appear regarding the meaning of fatigue—for this term 
appears to be applied both to the crcumnstances leading 
up to the formation of the initial crack as well as to the 
consequences of the formation of such a crack. In this 
connection, Gough himself says very clearly that “ the 
phenomenon of the behaviour of materials under repeated 
stresses of high frequency has by common usage become 
associated with the title of fatigue,” and from this state- 
ment it follows that the term can be used in more than one 
sense. 

(17) A paper by Southwell and Gough, published in 
the Philosophical Magazine, January, 1926, and R. and M., 
1003, contains a theoretical examination by Southwell 
of the effeet of the redistribution of torsional stress caused 
by a small spherical flaw in the surface of a circular shaft. 
Southwell predicted that if artificial flaws are made 
in an otherwise normal material, helicoidal fractures 
would develop when such material was subjected to 
reversed torsion. : 

Gough carried out experiments on these lines on two 
carbon steéls—0-27 per cent. C and 0-65 per ‘cent. C.— 
using hollow specimens and drilling a small hole “hein. 
diameter radially through one side. The paper says t 
‘in all cases, when a flaw was created by drilling and the 
specimen then subjected to alternating torsion, helicoidal 
fractures resulted,” and Gough says in his book, page 172, 
“ the experiment confirms Southwell’s theory : the import- 
ance of the theory is very great, as it affords a key to a 
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very puzzling aspect of fatigue phenomena, the spiral 
fracture in particular and the nature of ‘ cracking’ under 
repeated stresses in general.”’ 

If anything is clear at all, it is that when once a fracture 
has been produced, the subsequent stages in the failure 
of a circular shaft subjected to torsion arise from a redis- 
tribution of stress. In fact, if there were sufficient know- 
ledge, it would be possible to ascertain from the shape of 
the fracture, the actual distribution of stress over the 
section during the various phases. 


Tue RELATION BETWEEN LimireD STRESSES FOR 
REPEATED APPLICATIONS AND OTHER MECHANICAL TESTS. 


(18) Any review of the question of fatigue would be 
incomplete without some discussion of the manner in 
which elasticity of the material is provided. There 
is little doubt from modern research that deformation 
of the crystal itself provides the elasticity and that this 
property is not dependent on the connection between the 
crystals, i.¢., on the cement, cohesion, force or attraction 
which may exist at the crystal boundaries. This is true 
as long as the material retains elasticity—that is, so long 
as the applied stresses are not so high as to cause a per- 
manent deformation. 

(19) Any user of material should know the physical 
limits of stress which it is able to withstand without 
permanent breakdown, and in particular to have a measure 
of these limits for different directions of stress, whether 
tension, compression, bending, or torsion, determined 
either statically or by repeating, for a large number of 
times, certain ranges of stress between zero and a maxi- 
mum, or between positive and negative values. 

Generally, however, acceptance tests for material 
depend on the properties of the material beyond the 
elastic limits, such as ultimate tensile strength elongation 
and contraction after rupture, which properties have 
little, if any, relation to the work which the material 
has to withstand in actual service. There has lately, 
however, been introduced a test of the limit of propor- 
tionality for structural material. 

(20) On the other hand, the work of many experi- 
menters on the properties of ferrous metals has provided 
a large number of measures of elasticity which should 
give some indication of the stresses to be allowed for in 
any ordinary mild steels, whatever the direction of the 
stress. 

In addition to tensile, bending, and torsion tests, 
both static and repeated, impact and hardness tests are 
also made. These tests do not seem to bear directly 
on elastic properties, but, like the ultimate tensile stress 
and the elongation, are rather physical tests of the structure 
of material than measures of elasticity. 

(21) To obtain a knowledge of the elastic properties 
of a material which can be produced of uniform character, 
both as regards its chemical and physical natures, it would 
be necessary to know the limiting stresses for : 


(a) Statical tension and, perhaps, compression. 
(6) Repetitions of reyersed bending. 

(c) torsion, and 

(d) direct stresses. 


It would be advantageous if it were possible to obtain 
one of these series and to determine that for any other, 
by a coefficient depending on the nature of the material. 

It is to be anticipated that such a relation exists, if, 
as is believed to be the case, the elasticity depends on 
the crystal itself. For with a given nature of crystal, 
there will be a consequent arrangement of particles and 
there should be some relation between the work required 
to distort elastically in different ways. If, therefore, 
the metallurgist can produce a material of uniform nature, 
both chemical and physical, and mild steel is produced 
easily with great reliability and in large quantities, the 
relation between the various elastic measures should be 
capable of being found. 

(22) Gough has devoted much attention to this part 
of the problem and says (R. and M., 1012) that with proper 
precautions, a metal of normal homogeneity, tested in a 
particular type of machine, will usually give repeat test 
results of such a consistency, that it can be concluded 
that the limiting range of stress is a real physical property 
of the material. 

It is clear, then, that the results obtained should vary 
with the manner of application of the stress which can be 
divided into : 


(a) The pattern and finish of the test specimen 
(R. and M., 1012). 

(6) The way in which the 
machine and possibly by the 
stress (R. and M., 1012 and 982), 

which resolve into two simpler conditions, 
(c) The stress distribution over the test specimen, and 
(d) The stress application peculiar to the machine. 


load is applied by the 
speed of repetition of 


Comparison between the various elasticities can only 
be obtained if the test piece is so made that it can evenly 
distribute the stress of a particular kind and if the machine 
‘can evenly load the test piece with the particular kind of 
stress, and that stress only. 

Now, there are distinct variations betwen testing 
machines themselves, and, consequently, the application 
of stresses will vary with the type of machine employed. 
All that can be said is that a load applied to a particular 
form of test piece for a number of times in a certain 
type of machine will give the limits of stress for a given 
homogeneous material, the distribution of the stress 
depending on the type of machine used. 

(23) The correlation of the tests is certainly a difficult 
problem, a very necessary one, and one which so far has 
not given any consistent results. 

Gough, in his book, has given much consideration to 
this question, and reaches the following conclusions for 
ferrous metals :— 


(a) For a wide range of ferrous metals, varying from 
a tensile limit of proportionality from under 10 tons 
per square inch to over 80, there is no general relation 
of the proportional limit to the repeated reverse bending 
stress limit. 

(6) A comparison shows the total lack of any relation 
between the single blow impact tests on notched bar 
and the repeated reversed stress limits. 

(c) From a general survey of qualities, a relation 








appears to exist between the ultimate tensile strength 

and the limiting stress for repeated revérsed bending, 

the latter averaging just under 0-5, the former, for 
ultimate strengths covering 19 to 130 tons per square 
inch. This ratio may, however, be as high as 0-6 and 

as low as 0-35. 

(24) The results of these examinations appear to show 
that hitherto a general relation between the various 
elasticities of ferrous metals has not been found. It is 
fairly clear that relations should exist, and it would be 
advantageous to determine them for the simple materials 
under consideration, namely, mild steel with carbon 
content up to 0-35. Such material can be made uniformly 
and reliably, while heat treatments can be given under 
proper control. If the chemical and physical characters 
of the material can be specified, and if standard test 
pieces be subjected to the various stresses in accepted 
types of testing machines, the relations between the 
various elasticities ought to be determinable. 


Tae Present Meantne or Faticvue. 


(25) It is clear from many aspects that there is at present 
misunderstanding as to the of the term fatigue. 
In its use by experimenters it is held to include all failures 
which may arise from repeated stresses, whether these 
are due to insufficient material, or whether they are due 
to improper distribution of sufficient material. 

One thing which is evident is that it does not relate to 
any deterioration or tiredness after repeated stresses, 
since such phenomena have been shown to be imaginary. 

In the introduction to his book on “ Fatigue,’’ Gough 
says: ‘The phenomena of the behaviour of materials 
under repeated stresses of high frequency has, by common 
usage, become associated with the title of ‘ Fatigue’ 
the term is far from ideal, being much too indefinite and 
misleading. One is, however, faced with the fact that the 
term is widely employed, and to avoid confusion it bas been 
adopted in the present book. As a definition, * Fatigue 
of Metals,’ therefore, means the behaviour of metals when 
subjected to repeated stresses.” 

Under this definition, fatigue is applied to the failures 
which occur in the crystals themselves and also to those 
which arise from a faulty distribution of stress. It is 
also used for cases where, owing to undue loading, an 
initial crystal failure occurs with consequent local intense 
stress arising from the redistribution of stress involved 
by the formation of a crack. It includes within its meaning 
both the questions of physical qualities and mechanical 
consequences. 

(26) In the light of this present examination, it appears 
that with a uniform ferrous material, the crystal does 
not fail unless the stress on it exceeds certain deter- 
minable limits. The initial failure occurs because it is 
over-stressed, and this can be prevented by providing 
sufficient material and by seeing that the material is so 
disposed as to reduce the stress to permissible limits. 
Where this is done, the particular section of material 
under the given load should be capable of withstanding a 
very large number of repetitions of stress. 

The initial failure may be due to :— 


(a) Either a defect in a crystal itself, or 
(6) Too great a stress arising from 
(i.) Insufficient material as a whole. 
(ii.) Sufficient material as a whole, but improper 
local distribution. 
(iii.) A lack of uniformity in the material at a 
particular part. 


While the crystal defect and the lack of uniformity 
arise from manufacture, the insufficiency of material, 
either locally or as a whole, is within the discretion of the 
designer and is a matter of stress distribution. 

The designer can determine by calculation and by 
experiment the proper distribution of material to prevent 
the stress exceeding the permissible limits, and when 
this is done, the manufacturer has to produce the uniform 
material of specified quality which will give the desired 
limits of stress. 

(27) If, therefore, the term fatigue is to have a distinct 
meaning, that meaning should necessarily apply to the 
permissible limits of stress which a material will with- 
stand for a large number of repetitions of stress. 

It would help both the designer and the manufacturer 
if the term were not used for any question of distribution 
of stress whether this be caused by original insufficiency 
of material, or whether it arises from an initial crack 
due to some metallurgical deficiency or inequality. 

If, in the case of failure, it can be shown that the material 
is not uniform in nature, or reliable in character, and does 
not reach under test in standard machines the specified 
permissible limits, then the fault is metallurgical. Ii, 
on the other hand, the material satisfies all the physical 
tests, the failure will arise from a faulty stress distribution 
and experiments should be able to show where the defect 
occurs. 


A Svuecrestep Derrnition or Faticue. 


(28) It is the considered opinion of the Committee : 

(a) For the particular material under consideration 
i.e., mild steel of carbon content, say, 0-15 to 0-35 per 
cent. of uniform nature and manufacture, there exist 
at ordinary temperatures certain limiting stresses which 
it can withstand without failure for an indefinitely 
large number of repetitions when exposed to (1) reversed 
bending, (2) to reversed torsion, or (3) to reversed 
direct tension and compression. 

(5) The values determined for these limiting stresses 
vary with the type of testing machine used, and with 
the shape and surface finish of the specimen tested. 
Steps should be taken to agree on standard forms of 
machines and on standard test pieces, so that the relation 
between the several limiting stresses can be determined 
as well as the relation of these stresses to other 
mechanical properties. 

(c) The term “ fatigue "’ should only be used when, 
from one of a variety of causes, any of the limiting 
stresses have been exceeded. 

(d) With the above sense, the term “‘ fatigue ’’ means 
that the material has been subjected to long, continued 
repeated and reversed stresses, which have exceeded 
the limiting values. 

(e) That “‘ fatigue,” 


with the sense defined, may 








arise where the amount and disposition of the available 
material are such that the stress either wholly or locally 
exceeds any of the above limits. 

(f) The term “ fatigue failure" should be used to 
describe any method of failure which follows when 
any of the above limiting stresses have been exceeded. 








SIXTY YEARS AGO. 





Our issue of March 8th, 1872, was chiefly notable for 
the detailed account which it gave of Monsieur Dupuy de 
Léme’s “ aerostat.’’ During the Siege of Paris in 1870 
Monsieur de Léme had laid before the Academy of Sciences 
his proposals for the construction of an “ aerostatic 
machine "’ which would be capable of motion in a selected 
direction relatively to the wind or, in modern phraseology, 
for the construction of a dirigible balloon. His ideas 
eventually took practical shape, and in February, 1872, 
the machine was successfully tested in flight. For the 
time being we will confine our notice to the constructional 
details of this airship of the pre-Zeppelin era. To-day we 
would describe it as being of the non-rigid class. In form 
its gas bag was circular in cross section and lenticular in 
elevation, its ‘midship area being 154 square metres and 
its length 42m. The shape of the bag was maintained by 
preserving the gas at a pressure slightly greater than 
atmospheric. The idea of suspending a longitudinal 
girder beneath the whole length of the gas bag—the 
principle of the “ semi-rigid" airship—was considered, 
but was not applied. Inside the gas bag there was « 
ballonet or “‘ swimming bladder,” into which air could be 
introduced for the purpose of making good the volume lost 
by the escape of gas. The car was suspended by silken 
cords at a considerable distance beneath the gas bag. 
The rudder was attached to the after end of the gas bag 
and was operated by means of cords passing over pulleys 
downwards to the car. The propeller was mounted at 
the after end of the car and was driven by the application 
of manual power to a crank handle. In order to calculate 
the speed at which it might be possible to propel the vessel 
its principal parts were considered separately and an 
estimate was made of their resistance in terms of the 
resistance of a thin plane of corresponding projected 
area. It was known from experiment that a thin plane 
exposed perpendicularly to a current of air moving with a 
velocity of 8 kiloms. an hour—the anticipated speed of the 
airship- experienced a pressure of 0-665 kilo. per square 
metre. The balloon without its netting, it was estimated, 
would experience a resistance equal to one-twentieth of 
the resistance of a thin plane of the same area. The ratio 
for the car and accessories was taken at one-fifth and for 
the netting and cords at one-half. The total resistance 
determined in this way was given as 9-800 kilos. With a 
two-bladed screw 8 m. in diameter it was calculated that 
sufficient power would be developed to overcome the 
resistance at the desired air speed if the screw were rotated 
at about 21 r.p.m. Four men working at the crank handle 
driving the screw would, it was estimated, be sufficient to 
furnish the required power. 
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British Industries Fair, Birmingham 
No. ITI.* 
SHELL-Mex AnD B.P., Lrp. 


Wit the object of demonstrating how oil fuel can 
be used economically for various engineering purposes, 
there are exhibited on the stand taken by Shell-Mex 
and B.P., Ltd., of Britannic House, Moorgate, 
London, E.C’, oil-fired furnaces for heat-treatment, 
for ferrous and non-ferrous metal melting, for forging 
and stamping, for rivet-heating, for cooking, varnish 
boiling, bitumen spraying, and other purposes, and 
automatic controls. The various furnaces are shown 
by a number of firms, and we give below some details 
of a few of the exhibits on the stand. 

A portable oil burner is shown by Urquharts (1926), 
Ltd., of Kingsway Corner Buildings, London, and 
we give in Fig. 17 a sectional drawing of the device. 
The apparatus is simple, but it is heavily constructed 
to withstand rough usage. Besides the actual burner 
illustrated in Fig. 17, there is a small tank holding a 
supply of oil included in the equipment. This tank 
may be connected to one or more burners. The oil 
is delivered to the burners by compressed air. For 
the operation of the burner all that is necessary is 
that both the tank and the burner itself should be 
connected to an air supply, the pressure of which is 
about 100 Ib. per square inch. Air is allowed to enter 
the top of the oil tank through a reducing valve, 
and the flow of oil to the burner is regulated by an 
air escape valve through which the air should be 
just “ blowing off ” in order to ensure a steady supply 
of fuel to the burner. The pressure of the air at the 
burner nozzle depends, of course, on the size of 
flame required and the amount of oil to be atomised. 
This burner is of the atomising type and it is claimed 
that it is very much more powerful than any vaporis- 
ing burner. It lights readily from cold with a small 
torch and leaves no deposit whatsoever on the part 
heated. The container for the fuel oil has a capacity 


brickwork. ~The type of flame can be altered from 
neutral to oxidising by the adjustment of the air 
| and oil cocks, and the air used for combustion is 
| heated by the waste gases from the furnace in the 
regenerative chamber. Two interesting furnaces 
shown by the International Furnace Equipment 

















FiG..19-—-FORGING FURNACE-——INTERNATIONAL 
FURNACE 


Company, Ltd., of Imperial Works, Birmingham, 
are illustrated in Figs. 18 and 19. The first of these 
is for heat-treatment processes. It possesses the 
feature of a radiant diffuser wall which distributes 
the heat in the heating chamber and thoroughly 
mixes the burnt gases. The radiant wall is really 


Oil Valve 


Air Valve 





\ 
Flexible Tubing 
for Oil Supply 


of 5 gallons, which is sufficient for four burner-hours 
at average load. 

An oil-fired rivet-heating furnace, 24in. by I4in. 
size, giving an output of 250 rivets at an oil consump- 
tion of 2 gallons an hour, and an annealing or case- 
hardening furnace are shown by Burdons Ltd., of 
Scotland-street, Glasgow. In the case of the latter 
furnace, which has inside dimensions of 40in. by 








FiG.“18—HEAT TREATMENT FURNACE—INTER- 
NATIONAL FURNACE 


30in., a temperature of 900 deg. Cent. can be main- 
tained at a consumption of 2 gallons of oil per hour. 


The flame cannot impinge on the materials in the | 


working chamber. From the combustion chamber 
the hot gases pass upwards through flues arranged 
along each side of the furnace to the working chamber, 
being drawn thence into a regenerative chamber. 
The burner is of simple construction, giving a heating 
flame which the makers state is not harmful to the 


* No. II. appeared February 26th. 





| exhibited on the stand is for use in the forge and is 
| capable of heating 8 lb. of steel at a consumption 
of 1lb. of fuel oil. The maximum temperature 
attainable is 1400 deg. Cent., and the unit embodies 
| a heat deflection hood, designed to ensure the comfort 
of the operator and high pre-heat of the combustion 
air. 
An interesting oil-fired, double-chamber type 
tool-hardening furnace is exhibited by Alidays 
and Onions, Ltd., of Small Heath, Birmingham. 
The burner utilised in the furnace is a recently 
developed product, suitable for working in conjunc- 
tion with a fan blast for atomising purposes. The 
new burner, so the makers state, has been subjected 
to exhaustive tests, not only carried out by them- 
selves, but also by independent users, and they claim 
that a considerable economy in fuel consumption 
has been effected. The firm claims that in the new 
burner perfect atomisation is obtained, and that there 
is excellent control of the length of the flame. A 
swivel flange is provided so that the burner nozzle 
may be turned away from the burner hole when the 
furnace is shut down. The furnace controls are all 
arranged at the end remote from the burner, so that 
they are always cool. In addition to the furnace, 
Alldays and Onions, Ltd., are showing one of their 
steel plate silent blowing fans for supplying the 
blast. The fan is of the single-stage type, and is 
suitable for delivering air up to pressures of | lb. 
per square inch and is claimed to be silent in operation. 
In Fig. 20 we illustrate a 3} cwt. capacity, oil-fired 
non-crucible type open-flame furnace, for brass 
melting exhibited by Sir W. G. Armstrong, Whitworth 
and Co. (Engineers), Ltd., of Scotswood Works, New- 
castle-upon-Tyne. A special ram lining former has been 
designed by the firm for use in connection with the 
re-lining of the furnace, which it is stated renders 
that operation a comparatively easy matter, since, 
as the furnace itself is made in two parts, it is very 
easily opened up. The furnace, being of the non- 


crucible type, the material used for the lining enables, 
it is claimed, several hundred heats to be made before 











Fic. 17 PORTABLE Ol BURNER URQUHARTS 


the side walls of the furnace chamber and consists 
of high refractory tiles perforated with a very large 
number of comparatively small holes, through which 
the hot gases from the under-fired 
chamber are admitted to the furnace chamber. 
In this way the gases are thoroughly mixed, a homo- 


geneous atmosphere is obtained, and even distribution | 


of heat is achieved. The walls also become radiant 
over their whole area. The temperature of the furnace 
can be regulated between 500 deg. and 1000 deg. Cent. 














FIG. 20—-BRASSEMELTING FURNACE—ARMSTRONG_) 


and can be easily maintained. The makers claim 
that at any temperature within the range quoted, the 
CO, content of the furnace atmosphere can be 
adjusted to within a decimal point of the maximum 
theoretical value without the presence of any smoke. 
The regulation of the atmosphere is under control 
by means of secondary air controls on the recuperator, 
the temperature being regulated by means of the 
oil, air and damper controls. Although on the furnace 
exhibited all these controls are hand-operated, a 
device can be added which operates them auto- 
matically. The other furnace made by the firm and 


combustion | 


|stand serve to attract 


Inner Sleeve 


Outer Casing ’ 
& 


re-lining becomes necessary. The furnace is fired by 
two burners, one at each end of the barrel, and the 
flame does not impinge directly upon the sides of 
the furnace, nor upon the metal, and in this way the 
wear of the lining is reduced to a minimum. A semi- 
rotary movement of the barrel can be. brought 
about by the use of the hand wheel. The operation 
requires very little effort and the charge of metal 
is rolled around the furnace and brought into contact 
with that part of the lining previously exposed to 
the heat of the flame. In this way additional heat is 
added to the metal. The exhibit is equipped for 
demonstration purposes. 

Several other makers are exhibiting furnaces or 
| equipment for furnaces, oil burners and other devices, 
|on the stand, which is well worth a visit by any 
engineer interested in oil-firing and the use of fuel oil. 


| 


THe GENERAL Evecrric CoMPANY. 


Some of the latest machinery employed in the 
| manufacture of Osram lamps is to be seen in operation 
on the stand of the General Electric Company, 
| of Witton, Birmingham. Skilled operators from the 


| works at Hammersmith and Wembley are demon- 


| strating some of the most important processes in 
|the manufacture of Osram lamps, such as filament 
| winding, exhausting, gas filling, capping, and testing. 
Fractional horse-power motors and various electrical 
domestic appliances are shown. Four overhead 
reflector units, as employed in cinema studios, serve 
to illuminate the stand, two containing twenty 500- 
watt lamps, whilst the other two each contain six 
1500-watt lamps. Spot-lights and flood-lights con- 
sume in all over 40 kilowatts. ‘“‘Celeon”’ electric 
signs in different colours at the four corners of the 
attention to the G.E.C. 
exhibits. 

The domestic exhibits consist, among other things, 
of cooking apparatus, cleaners, floor polishers and 
electric fires, and demonstrations of electric cooking 
on a new “ Magnet” table cooker are being given 
on the stand of Hague and Mackenzie. ‘ Magnet ” 
Bakelite bells and accessories, together with the G.E.C. 
luminous indicator system and the Gecophone hand 
combination telephone made in Bakelite are shown, 
the latter being a new form of subscriber’s telephone 





in which the handle and the receiver and transmitter 
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Conduit and conduit 


cases are moulded in one piece. 
fittings are also on view, some being finished in the 
new silver-grey finish, known as Silverlac, which has 


an attractive appearance. The new cable separator 
box—Fig. 2l—has been designed to facilitate 
wiring in a building in which it is not certain at the 
time of erection whether each floor will be let out as 
one office or not. It consists of an adaptable junction 
box, with an interior which provides separate channels 
for the lighting, power and telephone networks. 

The electric lighting accessories display covers 
all types of Bakelite and metal switches, wall plugs, 
lamp holders, adapters, &c., and also includes a wide 
range of “‘ Landor”’ switches embodying an under- 
slung movement giving an extremely long and rapid 
make-and-break. Recent developments are the 
‘* Silent Landor ” switch, fitted with rubber buffers 
to minimise noise ; a double-pole “ Landor ”’ switch 
and the “ Deeble ”’ slotted-base switch, which allows 
wiring to be done from the front after the switch 
has been mounted on the block. The wiring systems 
recommended by the G.E.C. are also on view, namely, 
the “* Magnet ” bond system for metal-covered instal- 
lations, and the “Magnet” C.T.S. system for 

‘ all-insulated ”’ work. 

A 132 kV outdoor sub-station erected outside the 
main building represents part of an ’” LN E” type 
sub-station and comprises a 132 kV, three-phase, 
oil cireuit breaker, and a set of 132 kV rotary isoiating 
links mounted on concrete pedestals. The oil circuit 
breakers have a capacity of 300 ampéres at 132 kV, 
and have four breaks per phase. The three breakers 
forming a three-phase unit are operated simul- 
taneously by a system of levers mechanically con- 
nected to a powerful solenoid housed in a waterproof 
steel case at the side of the breaker. Means are pro- 
vided whereby each phase can be operated manually, 
although, under normal conditions, they are remotely 
controlled from the power station. The breakers 
are connected to the rotary isolating links, which 
are opened and closed mechanically, and an interesting 
feature of the links is the chopping action imparted 




















Fic. 21—CABLE SEPARATOR BOx-—-G.E.Cc. 


to the blades as they enter and leave the fixed contacts 
by the “ off-centring” of the moving post. The 
connections from the links are led to one side of a 
typical transmission tower, representing one circuit 
of a double-circuit line. 


MINING AND INDUSTRIAL EQUIPMENT, LTD. 


As the name of this firm, Mining and Industrial 
Equipment, Ltd., with offices at 11, Southampton-row, 
London, W.C. 1, would indicate, the exhibits on its 
stand are principally concerned with mining and its 
allied activities. Thus there are a four-roller Raymond 
mill, actually at work grinding limestone and gypsum, 
a 10ft. square Rovack vacuum filter, a 4ft. by 7ft. 
Hummer vibrating screen, and a model of an Andrews 
de-slimer, for separating slimes from coarse material. 

There is also a rubber-lined grit pump, of which we 
give a perspective view in Fig. 22, intended for 
pumping water loaded with grit, such as that handled 
in clay pits, alluvial tin propositions, and so forth. 
Such pumps and discharge pipes have, of course, been 
used in the East for some time, but we believe that 
most of the plant has come from America. The new 
pump is entirely British. 

Rubber is well known as a material very resistant 
to abrasion and erosion—witness the long life of con- 
veyor belts carrying heavy and angular ores—and 
this grit pump has been so designed that every part of 
its interior that comes in contact with the material 
being pumped is protected by a coating of rubber. 
Wear on the gland is prevented by special vanes on 
the back of the impeller, which are plainly shown in 
the sketch and which cause a centrifugal force 
which drives back any particles of grit that may 
tend to get behind the impeller. Arrangement is 
also made for feeding in a small quantity of clear 
water to be acted upon and forced outwards by these 
vanes. 

In order to avoid any trouble should any grit 
remain behind the impeller when the pump stops, a 


impeller. It consists of a pressed steel cup which fits 
into a recess in the casing. This cup prevents any 
grit getting into the gland. When the pump is started 
up again the centrifugal force created by this cup 
drives back any grit which may have reached it. The 
grit pump is designed for easy replacement of all 
wearing parts. No special tools are required, an 
ordinary spanner and screw-driver being all that are 
necessary. When the front cover is removed the 
impeller and renewable end plates can be instantly 
withdrawn. 

A complete 4in. grit pump is shown on the stand, 





























FIG. 22—-GRIT PUMP —MINING AND INDUSTRIAL 
together with a set of spare parts so that the con- 
struction of each part may be studied. 


Brookes (OLtpsury), Lrp. 


The direct motor-driven, three-roller, coiling 
machine, which we illustrate in Fig. 24, forms an 
interesting exhibit on the stand taken by Brookes 
(Oldbury), Ltd., of Oldbury, near Birmingham. 
It is designed to handle heavy coils of metal up to a 
maximum width of 18in. and a maximum thickness 
of fin., and can produce either a closed or open coil. 
The finished coil is delivered from the machine at 
floor level. An open coil is obtained by bringing into 
operation a ratchet feed, which works in a direct ratio 
to the speed of coiling of the rollers, increasing the 


of the mill and bringing this additiona! roller into 
operation, a coil of metal can be uncoiled after anneal- 
ing. The receiving rollers on the bottom cradle 
are driven and are adjustable in height relatively 
to the bending rollers. Each has independent adjust- 
ment, so that they can be set in such a way that the 

















Fic. 24—COILING MACHINE—BROOKES 


completed coil is either left in the cradle or tipped 
out on to the floor. 


Hancock and Co. (ENGINEERS), Lrp. 


Oxygen-cutting machines are being further and 
further adapted for really accurate work. Not so 
very long ago the hand cutter was the only tool of 
the kind in existence, and it is a far ery from that 
instrument to the recently produced oxygen-cutting 
machine made by Hancock and Co. (Engineers), 
Ltd., of Croydon, and illustrated in Fig. 23. The 
new tool is comparable in accuracy with many machine 
tools. It is named by the makers the Simplex 
Universal Profiling Machine, and has a cutting area 











4 








diameter of the coil as the strip metal feeds through. 
The design of the machine is such as to permit coils 
to. be formed with a straight end, with the object 
of overcoming the difficulty sometimes met with in 
rolling mill practice in opening up coils of heavy 
gauge material after annealing when the operator 
requires to feed the metal through the rolling mill. 
An interesting feature of the machine is the provision 
of an additional roller on the outgoing side, which 
can be rapidly and easily brought into use and makes 
up with the bevelling rollers a set of four rollers acting 





special grit repeller is also provided on the boss of the 





as a straightening device. By reversing the motion 








Fic. 23—PROFILING OXYGEN CUTTING MACHINE—HANCOCK 


of 60in. by 40in. in metal up to 8in. in thickness. 
Straight lines, either vertically or at a bevel, and also 
circles, may be cut automatically and the electric 
tracer head is equipped for use either with a drawing, 
with a template of strip aluminium, or with a wooden 
template. The table is double-sided and capable 
of swivelling so that it may be used for operation 
with a drawing or a template. The controls of the 
gas, the heating and cutting oxygen, and for the 
vertical adjustment of the burner and the switches 
for, starting, stopping and reversing the motor, can 
all be operated from either side of the machine. 
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An indieator is fitted on the tracer head by which 
cutting speed in inches per minute is shown. The 
machine is to be seen in operation. 

Besides the above machine, which, being new, is 


attracting much attention, the firm is exhibiting | 


several other oxygen-cutting machines, including a 
10ft. longitudinal profiling machine and a direct- 
cutting and profiling machine, with a cutting area 
of 42in. by 30in. Similar machines have been 
described and illustrated in our colunns on the 
occasions of previous exhibitions. 


FRASER AND CHALMERS. 


Among the exhibits of Fraser and Chalmers, of 
Erith, are two 16ft. Fraser and Chalmers-Redler 
conveyors—Fig. 25—which are claimed to provide 
an economical solution to the problem of conveying 


“Tee Exqmeee” 


Fic. 25--CHAIN CONVEYOR--FRASER & CHALMERS 


powdered, granular, and small lumpy substances. 
The conveying is done on a chain, which consists of 
special links between which some of the material 
collects to form a belt on which the remainder is 
conveyed in a quiescent mass. As the conveyor 
is enclosed it is weather and dust-proof. Over small 
spans it is self-supporting and can be extended very 
cheaply. As the speed is slow the wear and tear are 
negligible. The power consumption is also very 
low, both the conveyors shown being driven by one 
1 H.P. motor. 

Around two sides of the stand a Webb conveyor 
runs. This is a type of conveyor that has recently 
been introduced into this country for the circulation of 
raw material and work in the course of production 
in factories. It acts on a well-known principle, 
but the efficiency has been improved by the use of 
ball bearings and an endless articulated chain 














27 
Fic. 26—*' SHERWEN *"' SCREEN—FRASER & CHALMERS 


suspended by ball-bearing trolleys from an overhead 
runway. Various floors can be traversed regardless 
of turns or vertical lifts, and the material can be 
brought low down within easy reach of the operators, 
or be elevated when headroom is required. The 
conveyor shown is driven by a $ horse-power motor. 

The Sherwen screen—Fig. 26—is provided with 
a new type of vibrating mechanism. The moving 
frame is mounted on spring seats composed of hickory 
or ash, and is given 2400-3000 vibrations per minute 
by two solenoids controlled by a make-and-break 
mechanism, The amplitude and rate of vibration, 
and the screen angle, can be adjusted during operation. 
There are no bearings, pulleys, belts or shafting, 
and the power consumption is very small. The 
same principle has been successfully applied to 
concentrating tables for coal, sand, slimes, &c. 

The more usual types of conveyors and screens 
are exemplified by a 20ft. portable conveyor and a 
single-deck Gyrex screen, both of the Robins type, 


and driven by 3 H.P. and 5 H.P. motors respectively. 
The conveyor is claimed to be economical in first 
cost and maintenance; the frame is self-cleaning, 
and the troughed belt enables abrasive material to 
be handled without wear on the edges. Gyrex screens 
are applicable to almost any screening job. 

A model washer exhibited demonstrates the 
principle of a patented sand floatation process of 
washing coal which has recently been introduced, the 
process being a commercial application of the labora- 
tory float and sink tests which are used for deter- 
mining the washability of coal. The expensive, 
high-density chemical solutions used in the laboratory 
are replaced by a mixture of sand and water, which 
is kept in a fluid state by mechanical and hydraulic 
agitation. The density of the sand and water mixture, 
which can be varied, is arranged so that the coal 

floats and the dirt sinks. 

A steam-heated dryer is 
also shown in which the 
steam flows through the 
inner drum and returns by 
way of the outer jacket. 
The dryer is used for drying 
certain ores, coal, and 
other material where the 
maximum temperature 
must be limited. But little 

power is required to operate the dryer, and it is 
also said to be very economical in steam consumption, 
about 85 per cent. of the available heat being utilised. 
It is specially suitable for drying adhesive material, 
such as carbide, sludge, &c. 

A “Bliss” cluster roll—Fig. 27—exhibited is 
one of the smallest of its kind made. The use of roller | 
bearings with large diameter backing rolls and small | 
working rolls enables the rolling pressures and reduc- | 
tions to be increased, whilst the power consumption 
remains low. Fewer passes result in increased output, 
and sheets up to 50in. wide can be cold-rolled with 
the advantages of ductility, even gauge, and high 
finish. 

The whole of the motors and control gear | 


each can be renewed in about one minute. The dis- 
integrator may be suspended from a crane or rested 
upon legs.- The other sand-preparing plant, the 
Pneulec Royer, has been shown at previous exhibitions 





FiG. 28--ROLLOVER SQUEEZE STRIP PNEULEC 


and will be familiar to most foundrymen. The model 


exhibited has some minor improvements. 


Ex.ison InsuLations, Lap. 


Ellison Insulations, Ltd., a subsidiary of George 
Ellison, Ltd., the electrical switchgear manufacturers, 


|is showing specimens of synthetic resin varnish 


products for electrical and mechanical uses. The 
standard material manufactured is marketed under 
the trade name of “ Tufnol”’ and is made up, pri- 
marily, in the form of tube, sheet, and bar, and from 
these products gear wheels and other component 














Fic. 27—"Buiss’"’ CLUSTER 


used to operate the exhibits were made at the G.E.C. 
Witton Works, Birmingham. 


PNEvLeEc, Lrp. 


A number of foundry machines are shown on the 
stand taken by Pneulec, Ltd., of Mafeking-road, 
Smethwick, near Birmingham, and we illustrate in 
Fig. 28 a new production, the rollover squeeze strip. 
This machine is a power squeeze with hand rollover. 
The mould is squeezed after rolling over, and the 
box is drawn from the pattern on the downstroke. 
An arrangtment built around the equaliser on the 
squeeze table causes the mould to roll automatically | 
on to the main conveyor without handling. The | 
turnover table is so arranged that the load is well 
balanced and little effort is required for rolling over or | 
rolling back. 

Two sand-preparing plants are to be seen. One, 
known as the Silkysand disintegrator, is designed 
primarily for the preparation of a fine grade facing. 
The work of conditioning is performed by a number of 
pins mounted on a plate driven by a 3 H.P. motor. 
The hood enclosing the disintegrator is cast in two 
parts and each half is hinged to one of the two 
supports of the overhead motor. In this way easy 
access to the pins is obtained. The pins are the only 
parts worn by the sand in the whole machine, and 


| ical 
| mechanical strength, proof against oil and water, 


ROLL—FRASER & CHALMERS 


parts are produced. “‘ Tufnol”’ is made either as a 
paper-base or fabric-base material, depending upon 
the use to which it is to be put, but for general elec- 
trical purposes the paper-base material is advocated. 
Owing to the wide and varying fields in which an 
insulating material is required, “* Tufnol,”” both with 
a paper and fabric base, is again subdivided into 
various grades, each suitable for a particular purpose. 
Examples of all forms of “ Tufnol ” tube and sheet 
are being shown, and the machining qualities of 


| “ Tufnol” are made apparent by the wide range of 


machined component parts being displayed. ‘‘ Tufnol’”’ 
tubes are moulded after being rolled, and it is stated 
that this process has the effect of making the tube 


| material almost homogeneous, a quality that is 


unobtainable in tubes that are merely rolled. The 
advantage of this process is that it obviates the need 
for an outside varnish coat, with the result that 


|“ Tufnol ’” tubes may be machined or sawn without 


their electrical properties being impaired. ‘‘ Tufnol ”’ 
fabric base material is mostly used for gear wheels, 


| of which several types are being displayed, although 


it is frequently employed for electrical and mechan- 
purposes where a material of exceptional 


is necessary. 
(To be continued.) 
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Railway and Road Matters. 


At the annual meeting of the Metropolitan Railway 
Company on February 18th, the chairman said that the 
company was paying a lower price for sleepers and rails 
than was paid before the war. 

THE last of the cars with manually operated doors on 
the tube railways have now been withdrawn from traffic. 
The opening and closing of the doors by the train conductor 
from his compartment is now universal. 


Wrrs the help of the Development (Loan Guarantees 
and Grants) Act, 1929, the railway companies undertook, 
in order to cope with the unemployment difficulty, to 
carry out various schemes of improvement. The later 
necessity for economy has forced the Government to 
modify its good intentions, and some of the intended works 
are not now going forward. Those on the ““ Underground ”’ 
system which have been so cancelled are the improvement 
of the stations at King’s Cross, Russell-square, Edgware- 
road, Post Office, and Sloane-square. 


Havine been requested to make an announcement as 
to privately owned wagons, Brigadier-General Baring, at 
the Southern Railway meeting on February 29th, in a 
written speech read in his absence owing to illness, said 
that so far as the Southern Railway was concerned, the 
saving to be effected by the elimination of all privately 
owned wagons would be much smaller than was generally 
thought. He added that the Standing Committee on 
Mineral Transport—of which, by the way, Colonel 
Szlumper, the assistant general manager, was a mem 
came to the conclusion that the system of private owner- 
ship should not be immediately terminated, and that the 
services now rendered by the various wagon-hiring organi- 
sations should not be transferred to the railway com- 
panies or to @ common wagon pool, : 


SPEAKING at the Great Western Railway annual 
meeting on February 24th, Lord Churchill, the chairman, 
said that the company was now equipping the whole of 
the docks with hoists and conveyors capable of dealing 
with 20-ton wagons and fitted with the latest anti- 
appliances. He was sorry, though, to say that little, 
if any, progress was being made by the colliery companies 
in the direction of providing the 20,ton wagons. Inquiries 
had shown that the colliery companies desired to use the 
high-capacity wagon, but in the present circumstances 
they were unable to finance any large programme of 
renewals. Until that difficulty could be overcome a 
very necessary and desirable reform must remain in 
abeyance, but it was hoped that certain proposals which 
wore under consideration would lead to a solution. 


THERE are three stations in the popular seaside resort of 
Blackpool. The earliest was that at Talbot-road, on the 
north side of the town, which was opened in 1846, when a 
branch was made from Poulton on the Preston-Fleetwood 
line. The other two—the Central and South Shore—were 
brought into use on April 6th, 1863, when railway com- 
munication along the coast line was opened from Lytham 
to Blackpool Central terminus on the south side. Early in 
the present century a direct line was opened from Kirkham 
to the South Shore station and the name of the latter was 





then changed to Waterloo-road. It is now officially 
announced that, in future, Talbot-road is to be known as 
Blackpool (North) and Waterloo-road as Blackpool 


(South). It is to be presumed that the London, Midland 
and Scottish Company has good reasons for making the 
change, but it is safe to anticipate that for many years to 
come nine out of every ten of the hundreds of thousands 
who journey to Blackpool each year will adhere to the old 
name of Talbot-road. 


THe London, Midland and Scottish Company's report 
for the year 1931 shows that the reduction of £4,340,462 
in the expenditure on railway working, i.e., exclusive of 
the ancillary businesses, to offset a drop of £5,018,026 
in the receipts, was contributed to by the various depart- 
ments as follows :—Maintenance of way and works, 
£571,459; maintenance of rolling stock, £1,180,615; 
locomotive running expenses, £980,223; traffic expenses, 
£1,373,473 ; general charges, £83,308 ; compensation for 
accidents and losses, £75,835. The expenditure was 
reduced by 7-79 per cent., as against a loss of 7-35 per 
cent. in the receipts. The total engine miles was reduced 
by 4-9 per cent. and the total engine hours by 6-4 per cent. 
Of the “other businesses,” steamboats t in a 
profit of £159,362, as compared with a profit of £132,935 
in 1930, and hotels, refreshment rooms, &c., had net 
receipts of £278,433, as compared with a profit of £376,649 
in 1930. It may be of interest to note that this depart- 
ment had a loss of £360,000 in receipts, but was able to 
reduce its expenditure by £260,000. 


THE engine shed of the London, Midland and Scottish 
Company at Nottingham is at the west end of the station, 
and locomotives going towards the station leave the engi 
shed by a connection with the down goods line at Mansfield 
Junction signal-box, then reverse and pass by a through 
road on to the up goods and the up passenger line. Just 
as dawn was ing on December 7th last two light 
engines coupled together were sent towards the station 
along the up passenger line. The next signal-box is Wilford- 
road, where the drivers found the home signals at “‘danger.”’ 
Unfortunately, the signalman at Mansfield Junction had 
failed to send to and receive from Wilford-road the neces- 
sary block signals, and so the man in the latter box was 
unaware of the arrival of the engines. Unfortunately, 
also, owing to the signal cabin being close to the abutment 
of an overbridge, that man cannot see anything standing 
at the passenger line home signals unless he opens the 
window and leans well out. Owing to the engines not 
being recorded on the block instruments, there was nothing 
to prevent Mansfield Junction offering and Wilford-road 
accepting another train, and that was done with a passenger 
train, which consequently ran into the light engines, but 
luckily with little personal or material ill-effects. Lieut. 
Colonel Anderson inquired into the accident and recom- 
mends a starting signal for Mansfield Junction, controlled 
by the Wilford-road block instruments, and track circuit 
at Wilford-road to indicate when the line at the home 
signals is occupied. The inspecting officer also suggests 
that by long-distance point operation and track circuit, 


Notes and Memoranda. 





Tests to determine the ability of a new type of trans- 
mission tower to withstand unusual strains have been 
made by the New York Power and Light Corporation by 
weighting the conductors with sand bags to simulate ice 
loadings and subjecting the towers to a transverse stress 
equivalent to the wind stresses. Then two conductors 
were cut in succession to determine the unbalancing effect 
on the tower. More than 500 sand bags with a total weight 
of 25 tons were used to load the spans on each side of the 
tower, this being the calculated equivalent weight of the jin. 
of ice coating on the wires and towers. A 5-ton transverse 
pull on the tower was calculated to simulate the effect of 
a 60-mile gale. Under these tests the tower failed to show 
any signs of damage. The only noticeable effect of cutting 
the conductors was slipping of the wire in the safety clamp. 
The tower tested was on the company’s 110,000-volt 
Thompson-Greenbush line and corresponds to those used 
on the New York City tie line. 

A PAPER recently read by Messrs. W. B. Hird and J. B. 
Mavor before the Institution of Electrical Engineers gave 
an account of the progress that has been made in this 
country in particular in recent years in the mechanical 
handling of coal underground. Broadly speaking, European 
conditions generally were covered, but the authors con- 
tended that the best equipped collieries in Britain now 
compare favourably with any E colliery on the 
basis of output per man employed. The paper dealt with 
electrical conveying plant, and after describing the various 
types of conveyors outlined the switching arrangements 
necessary to enable full advantage to be taken of the various 
possible groupings of che plant, and detailed the special 
points to be attended to in the design of electrical motors 
for this purpose. The only alternative to electricity which 
has been employed to any extent for this is com- 
pressed air, but figures are given which pm, arr te the 
savings gained by the use of electricity. 

NOTWITHSTANDING the rapid that has been 
made in recent years in the application of automatic 
printers to landline operation, and the continued efforts 
to apply similar methods to the operation of long non- 
loaded submarine cables, the syphon recorder, which 
requires manual! translation, still is used almost exclusively 
in the operation of such circuits. While the recently 
developed loaded type of submarine cable possesses 
characteristics which permit of its being operated with 
a modified form of landline multiplex printing system, 
the numerous attempts to develop and ly a satisfactory 
direct printing system to non-loaded pm have not met 
with complete success. A paper read at the Winter 
Convention of the American Institute of Electrical Engi- 
neers outlines the various factors which enter into this 
problem and describes a new type of cable printer which 
has been developed and placed in successful operation 
on cables between London and New York and also between 
New York and points in Central and South America and 
the West Indies. 


In a paper read before the Junior Institution of Engi- 
neers by Mr. K. Gray, it was stated that an alloy consist- 
ing of 99-25 per cent. lead, 0-25 per cent. cadmium, 
0-5 per cent. antimony, or, alternatively, 98-25 per cent. 
lead, 0-25 per cent. cadmium, 1-5 per cent. tin, showed 
greatly increased tensile strength as compared with lead. 
The alloy is now largely used for the sheathing of electric 
power and telephone cables, both land and marine, and 
is extensively used for the sheathing of all cables i 
in H.M. ships. When applied in the manufacture of water 
pipes, its resistance to fatigue, increased resistance to 
hydraulic pressure and the resistance it affords to the 
chemical action of certain waters renders it of great value 
in domestic application. In tests undertaken for water 
engineers in different parts of the country it was demon- 
strated that the amount of lead dissolved out of an ordinary 
lead pipe of jin. bore amounted in four days to 6-76 grains 
per gallon, while in the same period from a ternary alloy 

ipe of the same size only 1-96 grains were dissolved. 

to the greater strength of the alloy, pipes made of it 

ean be of thinner gauge metal to stand similar pressures, 

& saving of 30 per cent. in weight of any given length of 

pipe being possible as compared with ordinary lead pipe, 

this reduction in wall thickness reducing the cost per yard 
of the finished alloy pipe below that of lead pipe. 


On Friday, February 19th, Professor C. F, Jenkin 
delivered a lecture before the — Institution on “ The 
Mechanics of Shifting Sand.” e began his lecture by 
explaining why experiments intended to measure the 
pressure exerted by granular material, such as sand, failed, 
and showed that the failure was due to arching—a neces- 
sary consequence of the property of dilatancy, discovered 
by Osborn Reynolds. Models of granular material, made 
of a gross of steel balls, were shown, which reproduced 
the effects of arching and showed how it could be avoided 
by using suitably proportioned tus. The latest 
design of apparatus for measuring the forces on a retaining 
wall was shown and the results of a test made with it were 
described. The forces on the wall are not constant when 
the test is repeated again and again, but follow a cycle. 
The explanation of this cycle was given, and was shown to 
depend on the same phenomena which make the sand in an 
hour glass move in intermittent rushes. With this appa- 
ratus the old earth pressure theories have been tested, and 
the truth in them separated from the error. As a result, a 
revised wedge theory has been formulated, and its accuracy 
confirmed by over fifty tests on walls of all batters with all 
surcharges. The apparatus was shown to be capable of 
measuring the forves not only on plane walls of any batter, 
but also on stepped walls, and on L-shaped walls, and also 
of measuring the forces under water. Finally, by an 
ingenious device, a wall of sand had been tested and the 
true friction angle between two sand faces measured. 
The reaction—the force exerted by the wall on the sand— 
was described, and its importance illustrated by an 
account of the partial failure of a great weir in Australia. 
The apparatus described can only deal with one-quarter 
of the whole problem of earth pressures. It cannot 
measure the forces under a f tion, and it cannot 
measure either horizontal or vertical forces exerted by 
clay. The lecture was illustrated by experiments and 





the functions of the two signal-boxes could be combined. 


mechanical and ordinary lantern slides. 





Miscellanea. 


Tue value of the coal consumed in Great Britain 
is estimated by Mr. W. J. A. Butterfield, the Board of 
Trade Referee, at 50 million pounds per annum. 


‘Tue Sunderland Gas Company has made an arrangement 
for the supply of at least 1,000,000 cubic feet of coke oven 
ge with the Lambton, Hetton and Joicey Collieries at 

hiladelphia. 

A spscrroscoric laboratory has been built inside a 
refrigerator at the Massachusetts Institute of Technology. 
It comprises a ten-room building of windowless concrete 
enclosed by brick and concrete walls. 


Tae production of aluminium by Canada is now esti- 
mated to be valued at about 4,300,000 dollars a year. 
Only one of the plants concerned with its production, that 
on the Saguenay River, is capable of generating 1,000,000 
horse-power. 


We learn that the Stanton Ironworks Company, Ltd., 
near Nottingham, has recently ted a new plant for 
the manufacture on mass production lines of standard 
specials of 3in., 4in., and 6in. diameter sizes for use with 
cast iron and centrifugally made pipes. 

Iw the reconstruction of the railway bridge across the 
river Esk between Egton and Glaisdale, which was washed 
away in the floods of last autumn, the original span is 
being raised and replaced, and a new <p of correspond. 
ing length is being added, with a central concrete pier. 

A Trans-Sanaran Technical Expedition, arranged by 
the French Ministry of the Colonies, recently left Algiers 
in order to demonstrate and experiment with French 
African motor fuels other than petrol, especially vegetable 
alcohols, palm oil and castor oil. The vehicles which 
are to be used are light lorries equipped with ordinary 
engines, but provided with carburetters specially designed 
to heat and volatilise the fuel. 

A REPORT, just issued by H.M. Stationery Office, from 
the Forest Products Research Board, deals at some length 
with the seasoning of timber and gives as the limit of 
moisture ¢ g l carpentry work, 25 per cent. 
For joinery and panelling work the moisture content is 
put at from 12 to 9 per cent. The report includes a con- 
siderable amount of information concerning the protection 
of timber from the ravages of decay and parasites. Its 
price is 4s. 

Tue Governors of the Heriot-Watt College, Edinburgh, 
have decided to proceed with the erection of the first section 
of the p extension of the College, at an estimated 
cost of £30,000. The proposal involves the demolition 
of derelict buildings at the rear of the College premises, 
and will enable the street-widening scheme in the Cowgate 
to be undertaken. Accommodation will be provided 
in this first section of the extension for printing, mechanical 
engineering, drawing offices and lecture rooms. 


Tue Diisseldorf meeting of the International Wire Rod 
Syndicate recently discussed the question of the export 
difficulties which have arisen owing to currency con- 
ditions. In connection with this matter, it was found 
impossible to come to a uniform decision concerning 








duction for the ensuing quarter was also postponed until 
the next meeting, which will presumably be held in 
Brussels. The plan for the current quarter is an output 
of 360,000 tons. An agreement in principle is reported 
to have been reached between the Iweco (International 
Wire Exports Syndicate) and the representatives of the 
works merchants, as well as with the large export firms, 
concerning their future mutual relations. 


Tue first vessel to be launched on the Tees this vear was 
launched from the Furness shipbuilding yard, Haverton 
Hill, a few days ago. This was the steel screw steamer 
* Remois,”’ the first of two ships being built to the order of 
a Continental shipping firm. The “ Remois"’ has been 
ially designed for the efficient carriage and handling of 
locomotives, rails, and other railway material, as well as 
wine in casks, phosphates, and general cargo. The leading 
dimensions are :—Length, 330ft.; breadth, 53ft.; depth, 
34ft. A deadweight of 5250 tons is carried on the load 
draught. The propelling machinery is being supplied and 
installed by Messrs. George Clark, Ltd., of Sunderland, 
and will consist of a set of triple-expansion engines and 
two forced draught boilers, working at a pressure of 180 Ib. 


Tue Commercial Secretary to H.M. Embassy at Berlin 
reports that he has received an inquiry for the names 
of United Kingdom manufacturers of cast steel plates 
for tool-making. The plates are to be unannealed, clean 
rolled 1300 mm. by 330 mm. in the following thicknesses :- 
0-10 mm., 0-15 mm., 0-20 mm., 0-25 mm., 0-30 mm., 
0-45 mm., 0-50 mm., further details of which have been 
communicated by the Department to firms whose names 
are entered on its “ Special Register.” Firms desirous 
of offering cast steel plates of United Kingdom manufac- 
ture can obtain the further details of this inquiry, together 
with particulars of the “ Special Register” service of 
information, upon application to the Department of 
Overseas Trade, 35, Old Queen-street, London, 8.W. 1. 
Reference number G.X. 11,198 should be quoted. 


WE are informed by the principal of the publicity depart - 
ment of the London Chamber of Commerce that complaints 
have been received from inquirers for sites and factories 
that they would have commenced business here, but on 
inquiry they had been told that the necessary labour was 
not available. In one case negotiations for a factory had 
practically been completed, the deciding factor being the 
supply of labour. On inquiry at the local exchange, the 
manufacturer was told that unskilled labour was not 
available. The London Chamber of Commerce suggests 
that it would be of advantage if all the local labour 
exchanges throughout the country could furnish a list of 
male and female skilled and unskilled applicants who 
would be willing to take up employment in other areas. 
These lists, when tabulated in London, would undoubtedly 
be of great assistance to future inquirers for factories and 
sites, The London Chamber of Commerce is now able to 
report that between thirty and forty factories, covering 
a variety of interests, have already been started within the 
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FATIGUE. 


In view of the immense amount of research 
which has been devoted to the subject of “ fatigue,”’ 
and the advances which our knowledge of it has 
made, it is important that the term itself should 
be clearly understood. Considerable interest, 
therefore, attaches to a Report, which we reproduce 
elsewhere, issued by a Committee appointed by 
the North-East Coast Institution of Engineers and 
Shipbuilders, under the chairmanship of Sir West- 
cott Abell. This Committee was appointed to 
inquire into the meaning ‘of the word “ fatigue,” 
as applied to mild steels, and its Report is a clear 
and logical exposition of the early history of the 
word and of our present knowledge of the subject 
connected with it. Upon this basis an attempt is 
made to formulate a logical definition of “‘ Fatigue.”’ 
lt is encouraging to find a body of engineers, them- 
selves busily engaged in their own immediate 
practical work, displaying sufficient interest in a 
matter of this kind to form such a committee and 
to devote so much care and thought to its task. 
It is no criticism of their work to say that they 
have added nothing to the knowledge of fatigue 
that is already available ; on the contrary, it is to 
be hoped that their Report will add considerably 
to the small amount of knowledge of the subject 
which is present to the minds of the general body of 
practical engineers. How far this lags behind the 
knowledge of the expert is indicated by the fact 
that Sir Westcott Abell’s Committee thinks it 
necessary at the present date to set it down that in 
the phenomena which we include under the term 
‘* Fatigue,”’ there is no such thing as any “ crystal- 
lisation ” of the metal. The fact that “ crystal- 
lisation ’’ never occurs in steel under the action of 
alternating or vibratory stresses has been firmly 
established for nearly thirty years, yet there are 
stiJl engineers who are unaware of the fact. We 
may hope that they will give to a report drawn up 
by men of their own profession attention which 
they have failed to give to metallurgists of world- 
wide reputation. 

If this result alone is achieved it will justify 
the work of the Committee, and will answer to some 
extent the query whether such a body was really 
best qualified to undertake the difficult task of 
arriving at a satisfactory definition of “‘ Fatigue.” 
It cannot and no doubt does not claim to be a 
committee of experts on the subject ; in fact, it 
can scarcely claim to include a single name which 
is well known as an investigator in that field. 


| But it would probably be misleading to criticise 
| the work of the Committee from that point of view, 
since its Report scarcely claims to be an authorita- 
tive pronouncement, but is rather of the nature of 
a tentative effort put forward as a basis for dis- 
cussion by experts, and also as a sound guide to 
thought by the engineer who is by no means an 
expert in this field. From the latter point of view, 
we can find little room for criticism. As far as it 
goes, the Report embodies the conclusions which 
have been formed by leading investigators upon the 
knowledge at present available; the practical 
engineer who bases his designs upon the facts 
and conclusions outlined in it will be on perfectly 
safe ground. In many cases he will have to go 
further for more detailed information if he is to 
make the best use of available knowledge, but 
if he is led to do so then the Report will have 
fulfilled a very useful purpose. There is, however, 
|one section in regard to which there is room for 
critical discussion. It relates to the important 
| question of the so-called “ stress raisers.’’ Here 
we cannot help thinking that the Report says 
both too much and too little. The important effects 
| of sudden changes of section and of surface defects 
are rightly insisted upon, but in discussing the 
investigations which have been carried out on this 
| subject we find no reference to researches which have 
shown that the effect of a sharp groove or notch in 
ductile materials, like mild steel, is much less than 
would be expected from the stress concentration pre- 
dicted by elastic theory. This fact also affects the 
general theory of the “creeping flaw,”’ i.e., the 
fatigue crack which spreads slowly. No doubt it is 
true that the first formation of a crack leads to great 
local concentration of stress, but that stress is, 
to some extent, relieved by local plastic deforma- 
tion, and the remaining increased stresses have 
again to act for a prolonged period before further 
cracking occurs. Microscopic observation, how- 
ever, shows that the breakdown of adjacent crystals 
under alternating stresses has already begun before 
the first crystal has actually broken, so that we 
must think of the breakdown as occurring in groups 
rather than by individual crystals. In regard to 
another aspect of the same question, however, we 
think that more might have been said about 
internal stress raisers—such as non-metallic inclu- 
sions—which are very generally present in steel. 
The Report speaks of steel as a perfectly uniform 
and homogeneous material, but in practice we 
cannot as yet rely upon finding it so. Minute 
enclosures, which do not appreciably affect a tensile 
or an impact test, are very commonly present, and 
may, and often do, act as internal flaws which 
localise, even if they do not initiate, fatigue frac- 
tures. As engineers grow increasingly conscious of 
the importance of fatigue strength, it will become 
necessary to secure the elimination of such enclo- 
sures from steel. That is an extremely difficult 
problem which steel metallurgists will be obliged 
to face. On these and many other points we feel 
sure that the Report will give rise to much inter- 
esting discussion, some of which will centre around 
the programme for further research outlined by the 
Committee, as well as the proposed definition of the 
word “ Fatigue’ itself. In regard to the former, 
we suggest that the most urgent need is for more 
fundamental research in order to clear up the true 
nature of the processes by which repeated stresses, 
if they exceed a definite limit, cause ultimate break- 
down of the meta). A fuller understanding of the 
ultimate phenomena will clear up most of the dis- 
crepancies which still appear to exist. 

In regard to the definition, we have only one 
criticism to offer, and that is that it is not possible, 
even if it were desirable, to define a term like 
“ Fatigue "’—which is applicable, in its engineering 
and metallurgical sense, to all metals and alloys—in 
terms of a particular group of steels, such as those 
selected for discussion by the Committee. Sir 
Westcott Abell’s Committee may have been well- 
advised to confine its attention to a restricted 
group of materials with which its members are more 
immediately concerned, but it cannot confine the 
term itself, or its application, to that narrow scope, 
and any definition that is to be acceptable must 
take into account the entire field in which the term 
can be rightly used. Fortunately that is not likely 
to cause very much difficulty, except for the fact 
that in a number of metals and alloys it is still 
doubtful whether there is any “ safe range of alter- 
nating stress,” at all events when they are exposed 
to the atmosphere. Finally, we observe that the 
Report makes no reference to the immensely 
important part which it is now known that corro- 
sion and chemical action—even that of the air— 
plays in accelerating fatigue and lowering the safe 








range of stress. All these considerations, however, 
lead to the same general conclusion—that the 





Report is interesting and valuable, more especially 
to the engineer who is not an expert in the subject, 
while it affords much room for discussion by those 
who are experts. We trust that it will receive the 
thought and attention which it deserves. 


Industries and the State. 


Tue Batti Wallahs is a London luncheon club. 
It meets several times a year and listens to addresses 
by eminent people. The members are electrical 
engineers and are connected, in some measure, with 
the sea. The club came into being years ago, when 
the electricians of the P. and O. Line, dubbed 
batti wallahs because they provided the electric 
light when navigating the Suez Canal, banded 
themselves together. The P. and O. element still 
remains, but is no longer pre-eminent. To this 
club Sir Ernest Benn delivered an address on 
Friday, February 19th. It was an excellent address, 
characterised by the downrightness which we expect 
in a prominent individualist, and the author of that 
attractive book, ‘‘ Account Rendered,’ which we 
reviewed at some length not long since. Sir Ernest 
is the champion of Victorianism, and he never tires 
of contrasting the sturdy individualism of the 
50’s and 60’s with the communal spirit of the 
present day. He detests State undertakings of 
nearly all kinds and is constant in his conviction 
that people should put more reliance in themselves 
and less dependence on what the Government can 
do for them. He deplores the destruction of capital 
which is going on ceaselessly through the agency of 
excessive taxation and exorbitant death duties, 
and at the Batti Wallah luncheon he warned us 
that a country which is living upon its capital is 
heading for ruin. 

Dependence upon the State is a habit which 
grows upon nations. It is not a natural inclination. 
In every strong man, and it is only the strong who 
lead, there is an inbred wish to express his own 
personality ; to be independent of others; to 
mould his own life and make his success dependent 
on his own exertions. He chafes even against 
associations and federations in his own walk of 
life. He does not willingly amalgamate with others 
for the purpose of research, and if he could have his 
way he would make his own agreements with his 
own workpeople and be free from the terms and 
contracts that are made by employers’ associations. 
Taught by experience that “ unity is strength,”’ he 
combines against his will with others when neces- 
sity compels him to do so, but even before the 
necessity is satisfied the bonds of alliance begin to 
fret him. Upon this natural inclination, especially 
pronounced in the people of this kingdom, there has 
been impressed by circumstances a system which is 
opposed to it. Complete individualism in industry 
is almost extinct. Every firm is tied up with others 
for the control of prices, the regulation of wages, 
for the details of trading, for the protection and 
advancement of interests, and a multitude of 
other affairs. Modern conditions have made 
amalgamations of this order inevitable, and the 
sacrifice of liberty of action which they involve is, 
as a rule, not dearly bought. They are one result 
of the growth of industry and to quarrel with them 
because they remove responsibility from the 
shoulders of the individual to those of a corporation 
is fruitless. But unfortunately they have engen- 
dered a habit of mind which, we agree with Sir 
Ernest Benn, is the reverse of desirable. Not so 
many years ago the wish of every employer was 
to “keep the Government out of it;” now the 
cry is ‘‘ What can we get out of the Government ? ” 
If an industry is not paying its way it demands a 
national subsidy ; if orders are going to foreign 
countries it blames its Trade Commissioners ; if 
an exhibition is required it expects the State to 
organise it; if it has labour troubles the Govern- 
ment is asked to intervene; if research work has 
to be performed it grumbles if a national depart- 
ment refuses to meet at least half the bill. Thus 
the independence which was a marked characteristic 
of British industry is gradually being undermined 
by co-operative efforts within the industry itself, 
which are excusable and desirable, and by reliance 
upon State aid which is explainable but undesir- 
able. 

In considering this increasing tendency to rely 
upon the State we cannot fail to recognise some 
effect of the unceasing pressure of the Socialist 
and the Communist. The control of electricity 
supply is now virtually nationalised, and it was only 
the defeat of the last Labour Government which 
prevented a similar partial nationalisation of the 
railways, and of transport in and around London. 
Such things may be the inevitable result of the vast 
expansion of the community, but they have a 
reflex action upon lesser affairs in which the loss 
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of complete freedom and our quondam indi- | acceleration. We understand that he intends to 


vidualism is to be regretted. The methods of the 
Socialist have entrapped us in a vicious circle. 
To do what it is asked to do the State must have 
money ; to obtain that money it taxes industry ; 
and industry, robbed of its means of existence and 
development, asks the State for funds. To find 
the new funds more taxation is imposed, industry 
again suffers and again calls upon the State. So 
it goes on, until we find taxation raised to the point, 
which it has now reached, when industry threatens 
to crack under the load. “It is clear,” says the 
F.B.I. in a recent memorandum, “ that the cost of 
government, national and local, in this country 
far exceeds any sums that industry can afford to 
provide.” We are, in fact, as Sir Ernest Benn 
said, “* living on our capital.”’ In 1930 over 65 per 
cent. of the national budget was collected by direct 
taxation, and it will no doubt be far higher for 
1931. On ordinary national expenditure—that 
is to say, excluding the sinking fund and the 
interest on debts—we spent over 320 million pounds 
more last year than in 1913. To continue upon that 
course is impossible. Industries are being deprived 
of their means of development, and individuals have 
neither money to invest nor much will to do so 
when the enjoyment of a large proportion of their 
profits is denied them. An imperative need of the 
day is the reduction of direct taxation. The 
country has responded magnificently to the 
demands of the Chancellor of the Exchequer ; it 
has strained every sinew to balance the Budget. 
But such an effort cannot be made twice. One 
knows not yet how much permanent injury may 
have been done to industry by the strain. To use 
a phrase familiar to engineers, ‘‘ permanent set ” 
may have been produced ; there is even danger of 
rupture if the load is not removed at once. A 
nation living on taxation with declining industries 
is approaching its end. The first care of the 
Government must be still greater reduction of 
expenditure and the release of industry from the 
weight of the burden. If thereby both industries 
and individuals are compelled to put more reliance 
in themselves and less on the State, we shall be 
able to look back upon the great past, on which Sir 
Ernest Benn so frequently turns his eyes, with less 
need to blush for the present. 


Tyger, Tyger. 


THE daily Press does not often take notice of 
those details of minor importance so interesting to 
the engineer. We have therefore been somewhat 
surprised at the amount of comment called forth by 
an advertisement inserted recently in the personal 
columns of several papers by an engineering firm. 
As technical experts, the wording of the advertise- 
ment, which naturally appeared somewhat startling 
to the lay reader, did not affect us with any sur- 
prise. We could see no reason why an engineering 
firm should not advertise that a large tiger was 
wanted. The association of fauna with engineer- 
ing has always been intimate. To say nothing of 
the employment of “ shires ” for drawing traction 
engines, did not the horse figure in a locomotive 
entered for the Rainhill trials, and can any one 
forget the Brunton walking engine ? The turnspit, 
a mechanical device, was operated by dogs; the 
cat played an important part in the early studies 
of static electricity, and one of the first experi- 
ments on refrigeration, in which a hen was em- 
ployed, brought about the death of one who was 
both a philosopher and a scientist. We must 
admit, however, that the words inserted in 
brackets after the title of the animal—‘ man- 
eater preferred "—had a disagreeable flavour, an 
ominous sound. Many uses for a tiger occurred to 
us; «8 a beast of burden or of draught, for the 
purpose of testing a new trap, or for the reception 
of unwanted guests. But we gould think of but 
one reason—for even though we recognise the 
difficulty of disposing of redundant staffs, we 
instantly dismissed that possibility—-why a man- 
eater should be preferred. Nor were the fears we 
felt of the ultimate intentions of the advertisers 
entirely abated by the later insertion of the 
phrase “ no cruelty,”’ since we reflected that it was 
probably applied to the tiger rather than to any 
postulated victim. We welcomed therefore the 
relief afforded by the announcement of the hum- 
drum purpose, well within the great traditions of 
engineering progress, for which the animal was 
really required. Mr. Eyston, the racing motorist, 
has been much impressed by the advances made in 
aeronautical engineering by the study of the flight 
and structure of birds, and he feels that much might 
be done to improve the performance of motor cars 
by a corresponding investigation of the movements 
of an animal noted not only for speed but for 





carry out his researches at a safe distance, calling 
to his aid slow-motion photography. 


A Notable Railway Appointment 


On March Ist, Mr. E. J. H. Lemon, lately Chief 
Mechanical Engineer of the London, Midland and 
Scottish Railway, became the Vice-President in 
charge of Railway Traffic Operating and Com- 
mercial. That appointment is a landmark of no 
small importance in the evolution of British railway 
organisation. The task facing the London, Midland 
and Scottish Railway at the time of its formation 
in 1923 in welding into one cohesive whole the vary- 
ing organisations of eight constituent railways, not 
to mention many smaller concerns, was one of the 
biggest problems of organisation in railway history. 
It must be admitted that for some years very little 
progress was made, but the new appointment 
may be regarded as the finishing touch to that 
great operation. The appointment of one who 
was trained as an engineer to undertake control 
of the operation and commercial sections of 
the country’s largest railway shows that much 
faith has been placed in the further reduction of 
operating expenditure through the more scientific 
design of train schedules and extension of mech- 
anical appliances to decrease handling costs. 

On railways abroad the appointment of engineers 
to executive positions is far more common than 
on the English railways. We may quote as 
examples, the late Mr. Rea, who, as President of 
the Pennsylvania, brought that company into Man- 
hattan; Mr. Starbuck, the newly appointed 
Executive Vice-President of the New York Central 
Lines; Sir Henry Thornton, of the Canadian 
National; Mr. Ralph Budd, President of the 
Burlington, and at one time Chief Engineer of the 
Great Northern. On Continental European rail- 
ways it is more common than not to find executive 
positions occupied by engineers, mainly civil engi- 
neers, as, for instance, Monsieur Javary, of the 
Nord Railway of France. In Great Britain there 
have also been examples, but they are compara- 
tively few and far between: Sir John Aspinall, 
of the Lancashire and Yorkshire ; Sir Cecil Paget, 
of the Midland ; and the late Sir Percy Tempest, 
of the South-Eastern and Chatham. As a railway 
mechanical engineer, Mr. Lemon has done excellent 
work, but his most lasting achievements have 
resulted from his ability to organise work scien- 
tifically, whether in the production or repair of 
rolling stock, and it is this capacity for analysing 
the problem of organisation which will stand him 
and the London, Midland and Scottish Railway 
in good stead in his new sphere of activity. The 
appointment should give a complete quietus to 
the ill-considered opinion, too long accepted, 
that an engineer is an expensive executive ; 
indeed, we venture to say that it is mainly the 
savings in expenditure which engineers have 
brought about which have preserved the British 
railways from financial disaster. 








The Lochaber Hydro-Electric 
Power Undertaking. 


In our issues of April 25th, May 2nd and May 9th, 
1930, we published a detailed description of the 
Lochaber Hydro-electric Power Scheme, and gave 
an account of the progress made with the work up 
to that date. The scheme, it may be recalled, is 
based upon the use of the waters of two adjacent 
lochs—Loch Laggan and Loch Treig—lying east- 
wards of Ben Nevis in Inverness-shire, at a height 
of about 800ft. above Ordnance Datum. Loch 
Laggan drains naturally by the river Spean which, 
flowing westwards, joins the river Lochy by which 
the united waters are carried into Loch Linnhe, 
an arm of the sea, at the head of which Fort William 
is situated. The waters of Loch Treig drain naturally 
into the river Spean at a point about 6 miles down- 
stream from the exit of that river from Loch Laggan. 
The tapping ef other sources of water is also included 
in the scheme, but for particulars of these subsidiary 
works the reader is referred to the articles mentioned 
above. 

The general plan of the scheme centres upon the 
driving of a main tunnel about 15 miles long from 
Loch Treig westwards towards Fort William, at 
which the power-house and factory of the North 
British Aluminium Company are situated. The 
level of Loch Treig is to be raised by about 35ft. 
by means of a dam constructed across the river 
Treig, its outfall to the river Spean. Another dam 
is to be constructed across the river Spean about 
5 miles below its exit from Loch Laggan—that is 
to say, about 1 mile above the point at which the 
Treig joins the river Spean. Above this second dam 





the river Spean will be dredged and widened. As 
a result Loch Laggan will be increased in length by 
about 5 miles, and will have the level of its surface 
slightly raised. The construction of the two dams will 
bring the top water levels of the two lochs within a foot 
or so of each other, Loch Laggan being at the higher 
level. From the dam across the Spean, or, more 
correctly, at the end of the enlarged Loch Laggan, 
a tunnel about 3 miles long will be driven to connect 
the waters of Loch Laggan with those of Loch Treig. 
From this brief outline of the scheme it will be 
gathered that Loch Treig and Loch Laggan will form 
a united reservoir from which the power-house will 
receive its water supply by way of the main tunnel 
driven westwards from Loch Treig. 

Shortly before the articles referred to above were 
published, the main tunnel had been completed and 
the power-house at Fort William had been put in 
communication with Loch Treig. In March of last 
year contracts were let for the civil engineering works 
required to bring the full scheme as outlined above 
into effect. These additional works included : (a) The 
dredging of the river Spean from its exit from Loch 
Laggan to the site of the second dam named above ; 
this work involves the removal of about a quarter 
of a million cubic yards of material. (b) The con- 
struction of the dam across the river Spean ; this 
dam will be of mass concrete and will have a length 
of about 700ft. and a maximum height of about 
150ft. (c) The driving of the tunnel to connect 
the waters of Loch Laggan with those of Loch Treig ; 
this tunnel will have a length of about 3 miles and a 
finished diameter of 14ft. 6in. (d) The construction 
of the dam across the outlet from Loch Treig; this 
dam will be of the embankment type, 40ft. in height, 
and will have a concrete core wall, which will be taken 
down through a glacial moraine to rock at a maximum 
depth of about 100ft. below the surface. At present 
a branch of the London and North-Eastern Railway 
runs along the eastern shore of Loch Treig, and would 
be submerged by the raising of the level of that 
loch. The contracts now being carried out therefore 
include a diversion of the line to a higher level for 
a length of a mile and a-half. 

The contractors for these additional works are 
Balfour Beatty and Co., Ltd. They have made good 
progress with the various undertakings, and have 
built the necessary camps, workshops, stores an«| 
access railways. Excavations for the foundations 
of the Laggan Dam—that is, the dam across the 
river Spean—are in progress, and concreting should 
be begun at an early date. The Laggan-Treig tunnel 
is being driven from the two ends, from two adits 
and from one shaft. One-third of its length has 
already been driven. The tunnel is in solid rock 
except for a short length at the Loch Treig end, where 
it passes through sand and gravel. The lining of this 
latter part of the tunnel is formed of cast iron segments. 
The trench for the core wall of the Treig dam has been 
carried down to the rock for about one-third of the 
total length of 670ft. The earthworks for the diversion 
of the L.N.E. Railway are nearing completion. They 
are of a heavy character, because of the side-long 
nature of the ground. The railway diversion also 
includes the driving of a tunnel, 450ft. in length, and 
the construction of a number of bridges. 

Of the four photographs reproduced on page 262, 
the first shows the site of the Laggan dam across the 
river Spean and illustrates the mono-tower cranes and 
the temporary railway bridge which has been erected 
across the river. The second view illustrates the 
Laggan-Treig tunnel at the Laggan end, and shows 
the trimming gantry in position. In the third engrav- 
ing we illustrate the railway diversion in the neigh- 
bourhood of the Treig dam. The fourth illustration 
also shows the railway diversion near the same point. 
In this view the existing railway and the earthworks 
and tunnel for the diversion are visible. In the 
foreground the outlet of the Laggan-Treig tunnel is 
to be seen. The area in the foreground to the right 
formed part of a loch adjoining Loch Treig which was 
drained by the drawing down of the level of Loch 
Treig following the operation of the company’s 
power station at Fort William. 

In addition to the works to which we have referred 
above, extensions of the pipe lines at the end of the 
Ben Nevis tunnel and an extension of the power-house 
at Fort William are also being carried out. The con- 
sulting engineers for the whole scheme are Messrs. 
C. 8. Meik and Halcrow, of Westminster. 








Obituary. 


JOHN HENRY HAMILTON. 


Att those who knew personally John Henry 
Hamilton, of the Premier Gas Engine Company, 
Ltd., whose death we recorded in our last week’s 
issue, will agree that we have lost in him one who, 
perhaps, more than any other engineer of his time, 
advanced the development of the gas and oil engine. 
He was strikingly original in his designs, but essen- 
tially a practical engineer, turning out accurate and 
precise work with a plant which, while it possessed 
few of the ultra refinements of the modern machine 
shop, fulfilled admirably the requirements of accurate, 
economical manufacture. He was of a modest and 
retiring nature, and avoided personal publicity, 




















THE ENGINEER 


265 








but, nevertheless, was known and highly honoured 
by a wide circle of engineers, 

J. H. Hamilton was born at the Vicarage of 
Estersnow, Co. Roscommon,‘Ireland, in November, 
1858, and was thus in his seventy-fifth year at the 
time of his death. He was educated privately and 
subsequently apprenticed to Douglas and Grants 
of Kirkaldy, to which firm he returned after some 
years, and was employed on the designs of large 
Corliss steam engines for mill driving in India. 
Other firms with whom young Hamilton gained 
valuable experience included Laurence Sterne and 
Co., of Glasgow; Richard Moreland and Sons, of 
London, and Hayward, Tyler and Co., whilst for some 
time he assisted Sir Dugald Clerk with his well-known 
experiments on explosions in closed vessels. 

It would appear that Mr. Hamilton’s first contact 
with the internal combustion engine took place in 
the late ‘eighties, when he was engaged upon the 
design and manufacture of a six-stroke gas engine, 
which was known as the Beck, and was built to over- 
come the inability to use the Otto four-cycle patent, 
which was successfully upheld by Crossley Brothers. 
The Beck engine operated on the six-stroke Linford 
cycle, which embodied the taking in and discharging 
of a scavenge charge of air before drawing in each 
charge of explosive mixture. It was patented by 
Mr. A. Rollason in 1886, and built by the Beck Gas 
Engine Company, of Newcastle-upon-Tyne. Its 
manufacture by that company was later discontinued, 
but the Rollason engine was built in America under 
that name, and English engines of the same type 
were made by Black, Hawthorn and Co., of Gateshead 
for the “‘ Beck *’ Company. 

In 1889, Mr. Hamilton, in conjunction with Mr. 
Rollason, joined with the late Mr. Alfred Wells, of 
Edgar Allen and Co., Ltd., of Sheffield, and other 
members of the Wells family, to form the partner- 
ship of Wells Brothers, of Sandiacre, near Nottingham. 
He thus began over forty years of active association 
with the Premier gas and oil engine, which continued 
up to his death. When Mr. Hamilton began his work 
at Sandiacre, the Otto patents had expired, and some 
outstanding results were attained by the application 
of positive scavenging to the Otto principle. The 
first patent governing Mr. Hamilton’s scavenge 
process was taken out jointly by him and Mr. Rollason, 
but the later main patents were all Mr. Hamilton’s, 
and they followed in rapid succession. The first 
scavenging engine was exhibited at the Electrical 
Exhibition which was held at the Crystal Palace in 
1891. The original positive scavenge engines were 
of the single-cylinder pattern, with a differential 
piston with an enlarged front end which formed the 
air pump. Engines of this type up to 250 B.H.P. 
were built, and they are-still running as satisfactorily 
as they have done for the past thirty years. Other 
interesting points in design initiated by Mr Hamilton 
included an improved cooling water system, the adop- 
tion of inlet and exhaust valves diametrically opposite 
each otber, and other features which have become 
standard practice in this country, in America, and on 
the Continent. Alongside the Premier single cylinder 
engine Mr. Hamilton developed the tandem scavenge 
engine, in which the front cylinder was of the differen- 
tial type and was coupled to the back piston by side 
rods. In 1902 Brunner, Mond and Co. ordered a 
large engine of this type from the Premier Gas Engine 
Company, Ltd., and at the same time a large Crossley 
gas engine. This order encouraged British gas engine 
builders, and an interesting discussion on the merits 
of the two types took place in connection with Mr. 
Herbert A. Humphrey’s paper on “ Power Gas and 
Large Gas Engines,” read before the Institution of 
Mechanical Engineers in 1902. The Premier tandem 
engine referred to was then one of the largest in the 
world. The Premier Gas Engine Company, Ltd., 
was formed in 1898, and took over the business of 
Wells Brothers. 

About this time Mr. Hamilton interested himself 
in the starting of gas engines and invented a hand 
pump starter which was a forerunner of the Lanchester 
starter. Starting by compressed air followed, and 
was also the subject of an ingenious design by Mr. 
Hamilton. 

With a view to producing a lighter engine Mr. 
Hamilton brought out a tandem scavenging engine 
with a separate scavenge piston, embodying several 
improvements and running at a higher speed. This 
engine was subsequently built in two and four-cylinder 
units up to 2000 B.H.P. with 39in. diameter cylinders. 
Many engines of this type are to-day still doing 
excellent work. In combination with the Mond gas 
producer this type of prime mover enjoyed a wide use 
for blowing engines and electrical and industrial 
plants in all parts of the world. 

During the war part of the plant of the Premier 
Company was ingeniously adapted to produce six- 
cylinder Rolls-Royce engines with all the accuracy 
and precision which are associated with that type of 
prime mover. We can only refer very briefty to the 
post-war work of Mr. Hamilton, which was charac- 
terised by the same vigour and zest with which he 
carried out all his earlier work. After the war the 
Premier Gas Engine Company, Ltd., joined forces 
with its earlier rival company, Crossley Bros., Ltd., 
and working experience was pooled. Out of this 
conjunction the present-day Crossley-Premier oil 


ing work, and the design was further extended in the 
form of the vie-d-vis engine for the driving of 
refrigerating plant. Mr. Hamilton’s last work before 
retiring from the managing directorship of his firm 
in April, 1930, was to design a large four-crank eight- 
cylinder oil engine of the vis-d-vis type for the 
Middle Level Scheme of Fen Drainage. 

Although he was always a protagonist of the hori- 
zontal type of gas and oil engine, Mr. Hamilton did not 
hold narrow views, and he, himself, built a number of 
successful vertical engines. He also invented and 
patented a new form of vertical double-acting engine 
with triangular connecting-rods, enabling no less than 
four double-acting cylinders to be worked off a single 
crank. This remarkable engine is running night and 
day still at a large Wolverhampton ironworks. Nearly 
all the engines we have referred to have at one time 
or another been described and illustrated in Tue 
ENGINEER, and we would express the hope that it 
may be possible for someone closely connected with 
Mr. Hamilton’s work to complete the task upon which 
he was engaged shortly before his death, of writing 
the story of his work. 

Despite his inherent modesty, Mr. Hamilton was a 
man of strong individuality. He always made the 
calculations for his designs himself, as he did his own 
drawings. Mathematics was a real language to him, 
and the short cuts he often took were perplexing to 
those who attempted to follow them ; but he always 
obtained the right answer. His originality was 
further shown by his ingenious adaptation of old 
munition tools after the war, for the specialised manu- 
facture of his engines, many of these special machines 





JOHN HENRY HAMILTON 


exciting the admiration of engineers who visited the 
Sandiacre works. 





|} tiny village on the banks of the river Trent, and 





engine came into existence, Multi-cylinder engines of 
300 to 400 B.H.P. were supplied for mining and pump- 


Mr. Hamilton was buried at Holme Pierrepont, a 


the high estimation in which he was held by his 
colleagues was illustrated by the fact that over one 
hundred of the company’s employees attended the 
service. 





PROFESSOR ERNEST WILSON. 


Ir is not often that so large a number of past 
students mourn the loss of a teacher and friend as 
in the case of Ernest Wilson, Professor Emeritus of 
Electrical Engineering in the University of London 
and Fellow of King’s College, who died on February 
17th. Wilson worked for forty years at King’s College, 
where he won the regard and affection of hundreds of 
students, with almost everyone of whom he established 
intimate and friendly contact. During this period he 
managed to carry on a surprising number of researches 
on very varied subjects, many of which turned out to 
be of importance to electrical engineering progress. 
He was an admirable teacher, possessing the ability 
to instil valuable habits of concentration and close 
attention to detail, and in addition, being himself a 
born experimenter, he was one of those who set 
an example of industry and enthusiasm in the labo- 
ratory and workshop, which could not but be beneficial 
to his students. He was gifted to an extent scarcely 
realised, even by his colleagues and friends, and 
possessed to a marked degree the vital force so neces- 
sary for a great teacher. 

Perhaps his somewhat unpractical, selfless character, 
owing to his modesty, obscured to some extent his 
work and achievements, for there is little published 
about the man himself. As pointed out by Principal 
Halliday, in his appreciative letter to The Times, 
February 18th, Wilson found his heart’s desire in 
his “ boys,”’ and ‘“ Freddie,”” as he was known io 
generations of students, holds an enviable place in 
the affections of King’s engineers the world over. 

Although he said he was a Yorkshire man, he was, 


25th, 1863, where his father was a solicitor. After 
boyhood days spent at Alford Grammar School, he 
was apprenticed to Messrs. Greenwood and Batley, 
Leeds, where, in the shops, he took part in the build- 
ing of the first Brush machine and the first Ferranti 
alternator constructed in this country. At the con- 
clusion of his apprenticeship he joined the Yorkshire 
College, where he worked for and gained a Whitworth 
Scholarship, which provided him with means for 
proceeding to Hanover University and studying 
electro-technology under Professor Kohirausch. He 
then joined the Woolwich works of Messrs. Siemens 
Brothers as a draughtsman, and there found ample 
scope for his industry and his inventive mind. During 
these years he attended evening classes at Finsbury 
Technica] College under the late Professors Silvanus 
Thompson and John Perry. In 1890 he was appointed 
assistant to Dr. John Hopkinson, at King’s College, 
whom he succeeded in the chair of Electrical Engi- 
neering in 1898. Retiring in 1930, Wilson devoted 
himself, with conspicuous success, to the task of 
aiding past and present students in their efforts to 
secure employment, and at the same time he under- 
took committee work for the Institution of Electrical 
Engineers, of which body he was elected a Member of 
Council in 1929.° In early days he was interested in 
the development of electric motors, and took part in 
the design of the traction motors for hauling the first 
trains on the City and South London tube railway on 
the three-wire system, which was introduced by 
Hopkinson. For many years Wilson bad in the 
laboratory at King’s the original electric car, ‘‘ Joseph 
Henry,” built and operated by Sydney H. Short, at 
Denver, Colorado, in May, 1885. In 1888 he invented 
—British patent 18,525—the laminated field single 
and polyphase alternating-current commutator motor, 
known for years to students as “ Little Billee,”’ 
now to be seen adorned with a fresh coat of 
paint in the Science Museum, South Kensington. 

In addition to being an indefatigable worker, Wilson 
was scarcely less active as a writer, for he published 
eighty of his own and over thirty conjoint papers. 


His well-known book, “ Electrical Traction,”” was 
published by Edward Arnold im 1897, and a 
second edition, written in collaboration with F. 


Lydall, appeared in two volumes in 1907. 

During the early stages of the development of wire- 
less telegraphy, Wilson carried ovt pioneer work which 
led to several patents. Thus in Zenneck’s “‘ Wireless 
Telegraphy ” there appears: ‘‘ E. Wilson, Hiectrician, 
1897, was probably the first to describe a magnetic 
detector.” As is well known, Henry’s original 
observations in 1842 were taken up by Rayleigh, who 
in 1870 discussed the effect of oscillatory electric 
discharges upon magnetiged iron. In 1896 Ruther- 
ford described experiments made on “ A Magnetic 
Detector of Electrical Wayes and Some of its Appli- 
cations,” and Wilson, in 1903, stated that Rutherford 
had employed a moving band of iron as a detector 
in 1900. Wilson exhibited in 1897 a magnetic 
detector of his own devising, which was of novel con 
struction, and British patent 30,846, 1897, by Wilson 
and Evans, disclosed such a detector provided with a 
re-magnetising arrangement which left the detector 
ready for another train of waves. A further patent— 
No. 14,829, 1902—-~was for a magnetic detector having 
an automatic re-magnetising device operated by a 
periodic current. 

In 1910 Wilson, collaborating with W. H. Wilson, 
described an apparatus for generating trains of high- 
frequency waves, when connected to ordinary supply 
mains, of a simple and compact form embodying a 
rotating commutator and induction coil provided 
with a shunt-connected condenser and a large time 
constant circuit for the suppression of sparking at the 
moving contacts. It was in July, 1896, that Marconi 
introduced his method of wireless telegraphy to the 
engineer-in-chief to the British Government tele- 
graph service—Sir William Preece—and, on being 
requested to do so, Wilson made on the terrace 
at King’s College the first trial of the apparatus in 
this country. 

Wilson was greatly interested in magnetic measure- 
ments, and carried out exhaustive tests on magnetic 
shielding, and also studied the magnetic susceptibility 
of feebly magnetic substances. For the latter pur- 
poses he devised an ingenious method of measuring 
susceptibilities of low order, found in such substances 
as aluminium, glass, water, &c. 

The Institution of Electrical Engineers awarded 
Wilson the Kelvin Premium in 1921, and in 1930 a 
premium for his paper ‘‘ The Electrical Conductivity 
and Tensile Properties of Light Magnesium-Aluminium 
Alloys as affected by Atmospheric Exposure.” He 
was a member of the Institution of Civil Engineers and 
a Fellow of King’s College. 


HENRY DANIEL WILKINSON. 


Wirx much regret we have to record the death, 
on February 24th, of Mr. Henry D, Wilkinson, son 
of the Rev. John Wilkinson, of London, who was born 
in September, 1857, and educated at the City-road 
Schools, London, under Dr. Wormell. 

Mr. Wilkinson was trained in London and Cornwall 
as mechanician and electrician for the Submarine 
Cable Service. For six years he was in the service 
of the Eastern Extension Telegraph Company in 
the Straits Settlements at Singapore and Penang, 





in fact, born at Alford in Lincolnshire, on November 





and during that period had charge of the erection and 
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maintenance of the station instruments and circuits 
at the latter station, the testing of cables, and the 
laying of land lines. He also took part in the laying 
of cables and in surveying and repairing expeditions 
in Burmese and Chinese waters. Later, after a few 
years’ engagement as instructor at the School of 
Electrical Engineering, Hanover-square, he although 
well over the usual age, served his time as a 
mechanical engineer with Davey, Paxman and Co., 
Ltd., Colchester, and is remembered affectionately 
by his fellow ’prentices. He took part in the erection 
of 1000 H.P. of engines and boilers for this firm at the 
Paris Exhibition in 1889. In 1891 he was appointed 
and acted as mechanical and electrical engineer to 
the Executive of the Royal Naval Exhibition, 
Chelsea, and for his service on that occasion 
received a diploma. After acting again for Davey, 
Paxman and Co. at the Crystal Palace Electrical 
Exhibition in the following year, he was engaged 
by Mr. Wm. H. Massey to assist him with the drawings 
and specifications of the electric lighting scheme 
then being undertaken by the Corporation of the 
City of Cardiff, and in other consulting work in South 
Wales. Receiving the offer to act as mechanical and 
electrical engineer to the British Royal Commission 
for the Chicago Exhibition, he accepted that post, 
and was in America during 1893. At the close 
of the Exhibition he visited many of the largest cities 
in the United States and Canada and studied electric 
tramway systems, specially with regard to the return 
circuit and electrolytic troubles that had arisen. 
On this subject he read a paper before the Institution 
of Electrical Engineers, London, in 1894, for which 
he received the Institution premium. In that 
year he received an offer from Messrs. Willans 
and Robinson and joined that firm, acting as 
technical representative, paying close attention to the 
economical design of the central station plants 
with which that firm had so much to do. He 
subsequently joined the Westminster Electric Supply 
Corporation, acting as engineer at the Davies-street 
and Millbank Central stations. In 1898 he was called 
in by the Eastern and South African Telegraph 
Company as expert to study difficulties experienced 
with itscableat Cape Town, owing to interference from 
the electric tramway system of that city. He pro- 
ceeded to Cape Town and investigated the matter, 
afterwards carrying out business of the same nature 
for that company in Durban and Pietermaritzburg, 
Natal, in connection with the projected electric 
tramways for the City of Durban. While in Cape Town 
he advised the Cape Town and Suburban Electric 
Supply Company on its alternating and continuous 
cwrent stations, and reported to the Municipalities 
of Woodstock and Claremont on the effect of tramway 
leakage currents on the system of water supply in 
their district. He was joint author with Mr. A. E. 
Kennelly of a work entitled ‘‘ Practical Notes for 
Electrical Students,”’ and was author of *“* Submarine 
Cable Laying and Repairing,”’ both in “‘ The Elec- 
trician Series.”” Some years ago he set up in practice 
in Westminster, and became an acknowledged 
authority on theatre lighting. Mr. Wilkinson was 
a member of the Institution of Electrical Engineers, 
and a very old member of the Institution of Mechanical 
Engineers. 








Leipzig Technical Fair. 


No. I. 


Tue Leipzig Technical Fair opens on Sunday next, 
March 6th, and will remain open until Saturday, 
March 12th. Many will doubtless avail themselves 
of the facilities for travel and accommodation which 
are so carefully and conveniently arranged by the 
Fair authorities, and, indeed, some may receive some- 
thing towards their expenses under the new scheme, 
whereby 1 per cent. of the value of orders placed will 
be reimbursed to the purchaser in order to meet his 
expenses. Whether this arrangement has been devised 
to ensure that, despite the difficult economical con- 
ditions in Britain and the disparity in money 
values, the number of visitors shall be kept as high 
as possible we do not know, but the results will be 
interesting. 

The number of exhibitors who have stands in the Fair 
shows only a 20 per cent. decrease, the total amount 
of space taken amounting to 3,250,000 square feet, as 
against about 4,000,000 square feet available. Further 
statistics which are now available show the very slight 
effect on the age-long Leipzig Fair of the present 
depression in industry. The total number of exhibitors 
has dropped to about 8050, as against 9017 last year. 
The difference in the number of firms exhibiting in the 
technical section, in which our main interest lies, is 
still smaller, there being no less than 2021 exhibitors, 
compared with 2126 last year. Fig. 1 is an aerial 
view of the Technical Fair, and shows the neatly 
arranged group of buildings. 

On previous occasions we have commented favour- 
ably on the care exercised in the laying out of the 
exhibition halls and their equipment, and the provision 
of foundations and crane facilities enabling the heaviest 
machines to be erected within them. This year there 
seems to be a wise tendency to avoid undue expense 
by showing the larger exhibits at the firm’s own works, 
thereby avoiding the high cost of carriage. This 
plan has been adopted by some of the firms building 


large machine tools, whose stands were famous for 
these very large exhibits. This does not mean that 


progress has not been made or that any line of | 
development has been left untouched, as our later | 


descriptions will indicate. 

This year the largest group of exhibits comes under 
the heading of Electrical Machinery and Appliances, 
which is represented by 458 exhibitors against 408 last 
year. The building trade exhibit reflects the interest 
in new building methods and appliances, there being 
287 stands compared with last year’s 307, while the 


Fic. 1 AERIAL 


machine tool exhibits have fallen off to 281 in com- 
parison with 303 last year and 370 the year before. 
This year again there is to be an extensive show of 
textile machinery. 

Looking over the British exhibit, we have to record 
a smaller number than last year, which is not remark- 
able in view of the exchange position, the introduction 
of British tariffs, and the general uncertainty with 
regard to future prices. We shall miss this year the 
fine show of machine tools made by Alfred Herbert 
Ltd. last year, and the interesting exhibits of 


VIEW OF THE LEIPZIG TECHNICAL 


British Government to take part in the Leipzig Fair 
this year, with a view to improving ‘overseas trade. 
Following the visit to Leipzig last year of Lord 
Chelmsford and Sir G.’M. Gillett, late Parliamentary 
Secretary to the Department of Overseas Trade, that 
Department decided to have a British Information 
Bureau, which would deal authoritatively with all 
matters relating to Anglo-German trade. The stand, 
which has been arranged in collaboration with the 
Association of British Exhibitors, of which Lord St. 
John of Bletso is President, is in a well-chosen position 





FAIR 


in the Ringmesshaus, one of the best placed and most 
up-to-date Fair houses in Leipzig. A representative 
collection of British trade journals is to be displayed 
in connection with this exhibit. British Empire 
exhibitors include those of Canada and India, and we 
are pleased to note that all the British railway com- 
panies will be represented prominently. Other 
British firms will doubtless show in collaboration 
with their German agents. 

As in previous years, the striking display of machine 
tools arranged by the German Association of Machine 








FIG. 2--HORIZONTAL MILLING AND 


the Gear Grinding Company, Ltd., Birmingham, | 


Joseph Rhodes and Sons, of Wakefield; Lister and 
Co., Ltd., and other prominent British firms. 

Among the 30,000 or more buyers from countries 
other than Germany who yearly visit the Leipzig 
Fair, many have previously visited the British Indus- 
tries Fair. With a view to interesting foreign buyers 
in British goods, many firms have in the past exhibited 
at both Fairs, but for the reason above stated their 
number is less this year. We have to record, however, 





an important development in the decision of the 





BORING MACHINE—SCHIESS - DEFRIES 


Tool Manufacturers is an exhibit which will compel the 
| interest of engineers. One will perhaps miss the very 
| large tools, but those shown will indicate the lines of 
recent development. 

| In the main it would seem that attention has been 
| given principally to the modification of standard 
types of machines in order to fit them to utilise in the 
| best possible way the new cutting tools, such as 
the tungsten steels and alloys of the Widia and 
| Stellite type. Machines of this kind are to be seen on 
the stands of Schiess-Defries, of Diisseldorf, H. A. 























Marcu 4, 1932 


THE ENGINEER 








267 








Waldrich, of Siegen, Westphalia, and Collet and 
Engelhard, of Offenbach-on-Main, some of 
respective exhibits we have chosen for illustration. 
A noteworthy machine which will be shown on the 
stand of Schiess-Defries A.G., of Diisseldorf, is the 
high-efficiency horizontal milling and boring machine 
illustrated in Fig. 2, which has been specially designed 








whose | 


panel there is a new type of indicating tachometer, 
which enables the operator by the setting of a single 
index finger to the table of work diameters to read 
at once the correct cutting speed. A special tool 
holder has been developed for this lathe by the 
Technical High School in Aachen. It operates by a 
simple electrical method, and by the use of three 


a new type of standards and cross beam, which are 
of patented construction, is used, and the cross 
slide, which is balanced by counterweights moving 
within the standards, embodies new and patented 
controls. There are two tool boxes on the cross slide, 
and two further boxes on the standards for side 
planing. The drive is electrical, the power being 
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FiG. 3 UNIVERSAL HIGH-SPEED LATHE SCHIESS -DEFRIES 


for use with alloy tools. It is driven by a 26 H.P. 
D.C. motor mounted directly on the spindle-box, 
with a short drive to the milling spindle. The spindle 
has a speed range of 60 to 600 r.p.m., and by means of 
the reversible D.C. motor and a system of sliding 
gears can be run at eighty different speeds. It 
mounted on large-diameter tapered roller bearings, 


Is 


measuring devices allows the three components of 
the cutting force to be read off. This apparatus, in 
contrast to some earlier types, is quite small in size, 
and it can readily be applied to any lathe. 

With the extended use of tipped tools larger tool 
stock sections are being used, and we notice the tool 
grinders are now being built to accommodate sections 


furnished by an electrically coupled D.C. variable- 
speed, reversing motor, giving speeds of 210 up to 
1250 r.p.m., and a very wide range of table speeds 
in either direction. The current is furnished by a 
Ward-Leonard set, which has two motors in order 
to reduce the fly-wheel effect. As well as the fine 
feeds on the tool boxes, from 0-5 mm. to 13 mm., 














Fic. 4 -ELECTRICALLY-DRIVEN PLANER-—WALDRICH 


which are inside an eight-sided sleeve adjustable in 
an axial direction by rack and pinion. This support 
slides with the spindle, and is so designed as to obviate 
any deflection or untrue running which might other- 
wise be caused by badly balanced tools when operat- 
ing at high speeds. On the control panel, as Fig. 2 
indicates, an incorporated tachometer and an ammeter 
enable both the speed and power consumption to be 
quickly read and checked during all operations. The 
push-button controls, which are marked “ Left,” 
“Stop,” “‘ Right,” operate in both directions the feed 
and high-speed traverse movements, which are worked 
by a reversible variable-speed motor and an electro- 
magnetic coupling. By this arrangement an un- 
machined surface can be passed over at a high speed 
and the previously set feed again resumed. Both 
the longitudinal and the cross traverse movements of 
the table can be automatically controlled or operated 
by conveniently placed hand levers. The table is 
3ft. by 3ft. llin., with a minimum height to the spindle 
centre of 2in. and a maximum height of 3ft. 3in. 
The spindle allows a milling cutter range of 2}in. 
to 1lfin. diameter, and the machine is designed to 
remove up to 350 kilos., or about 770 Ib., of cast iron 
per hour. As our illustration shows, a stay is provided 
for boring bar work, the vertical adjustment of this 
stay bearing being conveniently carried out by a 
special vertical motor, besides which there is a fine 
hand adjustment. 

A further interesting exhibit to be shown is the 
350 mm., or 13}in., centre height universal high-speed 
cutting lathe, illustrated in Fig. 3, which combines 
the characteristics of a normal screw-cutting lathe 
with those of a high-speed lathe using alloy tools. A 
new feature is the introduction of a vertical motor 
for driving, whilst the quick movements of the slide 
rest are effected by directly attached motors. A very 
large range of spindle speeds is given, and the principal 
shafts are housed in roller bearings. On the control 




















up to 3}in. square. A new tool grinder is a double- 
ended machine with the automatic grinder at one 
end and a hollow wheel for grinding throats at the 
other. Schiess-Defries are also showing some of 
their standard vertical turret lathes, while railway 
and tramway engineers will find interest in the new 

















Fic. 6 HYDRAULIC DRIVE--WALDRICH 


portable rail-filing machines which are to be shown on 
this stand. 

Some large machines will also be seen on the stand 
of H. A. Waldrich, of Siegen, Westphalia, one of 
which is the electrically driven planer illustrated in 
Fig. 4. It has a planing length of 6-2 m., a planing 
breadth of 3-22 m., a planing height of 2-72 m., and 
a table breadth of 2-7 m. As the engraving indicates, 





Fic. 5-BORING AND MILLING ” MACHINE—COLLET 


coarse feeds of 18 mm. to 100 mm. are provided. 
Automatic movements for both the cross slide and 
the side boxes are arranged, and our illustration 
indicates the convenient grouping of the push-buttons 
and the motor controls. 

In last year’s Leipzig Fair articles, we mentioned 
the Waldrich hydraulic drive principle, which the 
firm has applied to many of its machines. In Fig. 6 
we reproduce a view of a standard 100 H.P. oil 
transmission unit of this kind. On the stand it will 
be demonstrated with a 50 H.P., 580 r.p.m. motor, 
which will give, with the hydraulic transmission, 
a speed range of 30 up to 700 r.p.m. without any 
intermediate steps, which can be controlled from any 
distance required. The manceuvring time from 
minimum to maximum speed only takes about one 
second. 

Another firm which will exhibit some large machine 
tools is the Collet and Engelhard Machine Tool 
Company, of Offenbach-on-Main, whose British 
interests are represented by the Selson Engineering 
Company, Ltd., of London, E.C. We have chosen 
for description a new horizontal boring, drilling and 
milling machine, a view of which is reproduced 
in Fig. 5. A feature of the new design is the simplified 
operating controls and the provision of a flanged 
motor, coupled direct on to the saddle. The drives 
are effected by friction clutches, and an electric brake 
is fitted for quickly stopping the machine, while 
convenient adjustable limit switches are also provided. 
In addition to the feed controls, there are rapid 
transverse movements which can be set from a scale 
fitted to the hand wheel. The safety couplings 


‘attached to all the traversing movements with the 


further interlocking devices, safeguard the machine 
from accidental damage, which might be caused by 
the simultaneous application of opposite feeds. All 
the gears are enclosed and are lubricated from the 
forced feed system, and no other attention to lubri- 
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cators is called for. The upright and bed are diagon- 
ally braced, and, as in most modern machines, all 
the guide ways are chill cast, thereby giving a close- 
grained, hard-wearing surface, which takes a high 
finish. 

The increasing use of large milling cutter heads, 
fitted with inserted teeth on machines such as we 
have referred to, has presented new problems in 
cutter grinding, which have been solved by the 
makers by the introduction of new types of automatic 
eutter head grinders. A machine of this type is 
illustrated in Fig. 7. It will be seen that separate 
motors are provided for the grinding wheel, and 
the main drive. As provision has been made for both 
wet and dry grinding, special care has been taken to 
protect all the sliding surfaces and the operating 
switches. The grinding wheel, with its motor unit, 
is mounted on a vertical pillar, while the spindle head 
can be swivelled. These combined movements, which 














Fic. 7—MILLING CUTTER GRINDER-—COLLET 


are easily controlled by the hand wheels seen to the 
left of our engraving, are designed to enable a variety 
of operations to be carried out. These operations 
embrace the grinding of cutter heads, spiral fluted 
cutters, and involute gear cutters, and of the clearance 
faces on cutter heads with inserted tools. 

(To be continued.) 








Letters to the Editor. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


QLL-ENGINED LOCOMOTIVES VERSUS STEAM. 


Str,—I have read with much interest the Leader in 
your February 19th issue headed “ Railway Critics,” 
and am entirely in agreement with you with regard to 
ill-informed criticism of the railways. 

I would, however, like to comment upon certain 
criticisms that you yourself have made in regard to claims 
put forward on behalf of oil-engined locomotives. Being 
neither an internal combustion engineer nor a representa- 
tive of an oil company, but representing a firm of locomo- 
tive engineers as equally able and anxious to build steam 
locomotives as oil-engined locomotives, I can claim by 
your own reasoning to be unbiased. 

While I have perhaps been responsible for a good deal of 
discussion as to the possibilities of the oil-engined loco- 
motive on the British railways, I think I can claim that 
my contribution has been at least constructive. 

As you say, every railway in the land is now watching 
the oil-engined locomotive with interest, and not one of 
them is indifferent to it. It is rather a pity, therefore, 
that you should have thought fit to include in your Leader 
criticism, which, upon further consideration you may 
agree, is misleading. You have referred to a statement 
made by Sir John Cadman that if the British railways turn 
to oil their present work, which consumes 13 million tons 
of coal per year, could be done on about 1} million tons of 
oil, and you go on to show that this comparison cannot be 
seriously advanced on the score that it does not agree 
with the known thermal efficiency of the respective engines 
in terms of work done at the draw bar per pound of fuel. 

The reason that your attempt to reconcile Sir John 
Cadman’s figures with the thermal efficiency of the respec- 
tive engines has been unsuccessful is that you have 
omitted to take into consideration losses which do not 
appear when directly comparing draw-bar tests of two 
locomotives under similar conditions. You have neg- 
lected to take into account the fact that the consumption 
of 14 million tons of oil would be obtained by 30 per cent. 
fewer locomotives than are at present used, and that this 
smaller number of oil-engined locomotives would not 


consume any fuel when standing, and, further, that each. 


oil-engined locomotive is capable of making a greater 
annual mileage, and therefore it has a lower proportion 
of non-revenue-earning mileage than is at present the case 
with steam locomotives. 

Taking all these factors into account, you will see that 
it is quite incorrect to attempt to base a comparison of 





fuel consumption for a whole system on the comparison 
of fuel consumptions over a test run by two locomotives 
of the respective types considered. 

You will no doubt reply that the number of locomo- 
tives of any type that can be used depends upon the 
traffic available, and with this I agree, and the only way 
to find what reduction in the present number of locomo- 
tives used is possible by the use of oil-engined locomotives, 
is to sit down and consider each system in detail. This 
was done by the railway companies—the L.N.E.R. and 
L.M.S.R.—who provided the data required by the Weir 
Committee on Electrification of the Main Lines. 

This Committee, in conjunction with the railway com- 
panies, found that by speeding up goods and stopping 
passenger services, but maintaining the present speeds for 
express trains, the number of electric tractors required 
would be roughly 30 per cent.-fewer than the present 
number of steam locomotives employed. They further 
estimated in conjunction with the railway companies 
mentioned the quantity of electric power required per 
annum for these speeded-up services. 

Now, if for oil-engined locomotives you consider the 
only type which may be at present considered as being 
out of the experimental stage—that is, the oil-electric 
locomotive—you will agree that the oil-electric locomotive 
is in effect an electric locomotive carrying its own power- 
house. Therefore, after making due allowance for power 
lost in the sub-stations, transmission cables, and track 
conductors, and also in rheostatic control of the motors, 
in the case of ordinary electric traction, and then making 
an adjustment in the opposite direction for the somewhat 
greater weight of the oil-electric locomotive, we are able 
to convert the figure of electric power given by the Weir 
Committee into a figure of electric power required to be 
generated on the train by the oil-electric generating set. 

This can then readily be converted into tons of oil 
consumed by the engines, and the result is the figure given 
by Sir John Cadman of 1-6 million tons of oil per annum, 
and here I would like to point out that this figure being 
based upon the electrical consumption given in the Weir 
report, is for speeded-up services, and is therefore greater 
than would be required by the British railways to do their 
present work. 

Again, you may suggest that these figures are over- 
sanguine claims of the advocates of a system of traction 
other than steam ; but here I reply that you must admit 
that the figures published by the Weir report were based 
upon investigations made by the two railway companies 
mentioned, and therefore, so far as traffic conditions and 
fuel consumption are concerned, cannot be regarded as 
figures given by advocates of any particular system. 

Another point on which I join issue with you is your 
comparison of the cost of an oil-engined locomotive with 
a steam engine of similar power. Your comparison of one 
locomotive with one locomotive is only true where traffic 
conditions are such that the same number of oil-engined 
locomotives is required to replace a given number of steam 
locomotives. If traffic conditions allow the oil-engined 
locomotives to run the greater annual mileage of which 
they are capable, then it is obvious that the capital 
comparison of the locomotives necessary to handle a 
given system or service will be considerably more favourable 
to the oil engine than the comparison indicated by the 
cost of individual locomotives. 

We have found that the oil-electric locomotive is on the 
average capable of making as good a mileage per annum 
as can be obtained from electric locomotives, and therefore 
the number of oil-engined locomotives required should be 
practically the same as that of electric locomotives, i.e., 
to quote the Weir Committee's estimate, roughly 30 per 
cent. fewer than the present number of steam locomotives. 

In any case, if it can be shown that the net results over 
the year’s working justify the greater initial capital cost 
of the oil-engined locomotive, then the railway companies 
are justified in making the change, in just the same way as 
a chief mechanical engineer is justified in buying an 
expensive automatic machine tool for his workshops, 
because it gives him a better economic result than an 
ordinary lathe, which may cost only a fraction of the cost 
of the automatic. 

As you have yourself pointed out, a mere reduction of 
the fuel bill in itself is not sufficient, even though based 
upon a ratio of—in price—4 to | between coal and oil, 
the saving amounts to £6,000,000 per annum, after allow- 
ing for the heavy lubricating oil consumption of the oil 
engine. Factors of even greater importance are locomotive 
wages and repairs. Locomotive wages will obviously be 
reduced on account of the smaller number of units in 
operation, and reduction of unproductive mileage, but 
they will be still more reduced by the use of motor coach 
trains operated by a@ single man, with “dead man’s 
handle ” control for the bulk of the stopping passenger 
services. Based again upon the figures given in the Weir 
report, it is estimated that about £10,000,000 per annum 
could be saved under this heading by oil-electric traction, 
and this, by the way, does not include dense suburban 
traction, which, we admit, is more economically handled 
by ordinary electrification. Based again upon the figures 
disclosed by the Weir Committee, in conjunction with the 
railway companies, we estimate that a considerable saving, 
amounting to perhaps £3,000,000 to £4,000,000 could be 
made under the heading of maintenance. 

Here you will at once claim that the repairs and main- 
tenance of an oil-electric locomotive could not be less than 
those of the very simple steam locomotive, but again you 
must take into account the fact that there are 30 per cent. 
fewer units to repair, that a very large proportion of the 
present running sheds as now used would be eliminated, 
and that the operations associated with the washing and 
fire-box maintenance of the boiler, which forms so large a 





proportion of shed work, will be altogether eliminated. 
So far as heavy repairs are concerned, which take place at 
the main repair shops, it is probable that there will be very 
little difference in cost, but the savings, both in personnel, 
overheads, buildings, &c., on the local sheds should be 
self-evident. 

Taking all these and other factors into account and 
basing again upon the figures disclosed in the Weir Report 
in conjunction with the railway companies concerned, we 
find that a net saving due to oil-electric working as com- 
pared with steam of £22} million per annum should be 
obtained, and this with better services than those at present 
carried out by steam locomotives. Taking the present 
cost of oil-engined tractors, this represents about 15 per 
cent. return on the capital expenditure involved plus the 
revenue value of the faster services. This is not, of course, 
a fair comparison of one type of locomotive against another, 
because the oil-engined locomotive is penalised both in 
capital and in running cost to provide the faster services. 
A true comparison on the basis of the existing services 
would show a slight increase in annual savings—say, to 
about £25 millions per annum—but would have a much 
greater effect on capital cost. By reason of the lower 
engine powers required in the tractors, the capital reduction 
would be such that this saving would represent at least 
25 per cent. return on new capital in place of the 15 per 
cent. mentioned for the faster services. 

There, is one further point which requires mention in 
this connection, and that is, as you point out, oil is not at 
present a national product. There is, however, no tech- 
nical reason why this should not be so. The present price 
of imported oil is in the neighbourhood of £3 per ton at 
port; that is to say, when supplied to a locomotive, its 
price is about three and a-half times the average cost of 
coal put on to the locomotive. If home-produced fuel oil 
received protection to enable it to be sold at four times the 
cost of coal at the locomotive—that is to say, £4 per ton 
the result so far as the railway companies are concerned 
would be as given above, and a large number of low 
temperature carbonisation processes would immediately 
be able to start profitable production, to the great advan 
tage of the national coal industry, as well as to the genera | 
advantage of the community by the abolition of railway 
smoke, not to mention a good deal of smoke from other 
sources. 

Even were the price of oil used on railways and derived 
from home sources to rise to £6 per ton, the savings made 
by oil engine traction would only be reduced by £2} 
million—that is, from £22} million to £20 million. I 
would suggest, therefore, that the cry against imported 
oil is one that can readily be remedied, at no great cost, 
and with greater benefit to the nation and the coal industry 
than by the continued use of coal in locomotives. 

A point of interest is where you have gained your 
impression that the oil-engined locomotive is at present 
limited to 300 or 400 H.P. and that it is therefore not a 
practical proposition for general main line operation. 1 
suggest that you have not taken into account the tremend- 
ous progress that has been made in the past two years as 
the result of the experimental work done during the course 
of the past ten or fifteen years with small and medium 
power units. A correspondent, writing in your columns 
on January 29th, drew attention to the successful 1200 
B.H.P. units constructed by Messrs. Sulzer Bros. and 
Armstrong, Whitworth and Co., Ltd., which are giving 
excellent service in the Argentine, and also to the four 
1700 B.H.P. which we are building at our Newcastle-on 
Tyne works for the same railway, as a result of the success 
of the 1200 H.P. units. I would also refer to the later 
1000 B.H.P. units now being put into service in Denmark 
and Siam. I do not think you can suggest that either the 
Argentine, the Danish, or the Siamese railways would 
have gone in for these large power units had they not been 
satisfied that they were a practical proposition. 

With regard to general main line operation, I quite 
admit that it would be folly to attempt to introduce oil- 
engined locomotives for the fast express trains in this 
country at the present moment. It will be necessary for 
the railway companies to have at least two or three years’ 
experience in the maintenance and operation of the oil- 
engined type on the less important trains before they 
would be able to maintain the locomotives to the degree 
of reliability at present obtained with steam. Further, it 
is obvious that a steam locomotive makes so high a mileage 
in the long main line express runs that it will only be 
possible to make a case for substitution by the oil engine in 
Great Britain when the oil engine has become generally 
adopted for the other services. 

These arguments, however, do not apply to goods traffic. 
For goods traffic the annual mileage made by the steam 
locomotive is notoriously low and could be greatly 
improved by the use of oil-engined units, and in this class 
of service fuel counts as an important item, because of the 
long stand-by periods which are unavoidable in the nature 
of the service. 

[ suggest, therefore, that for main line operation of 
goods and mineral traffic the oil-engined locomotive is an 
immediately practical proposition, and one in which great 
savings can be made. C. J. Hype Troutcsa. 

P.S.—The figure of £12,000 for a 300 B.H.P. locomotive, 
mentioned by your correspondent in the January 29th 
issue, is several thousands higher than the figure at which 
we can supply such a locomotive. 

London, March Ist. 


NATIONAL CERTIFICATES AND DIPLOMAS. 

Str,—The leading article in your last issue, entitled 
“ Technical Education in England, Scotland, and Ireland,” 
contains an interesting analysis of the published results 
over the past few years of the schemes for the award of 
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National Certificates and Diplomas in Mechanical Engi- 
neering conducted by the Institution of Mechanical Engi- 
neers in conjunction with the Board of Education, the 
Scottish Education Department, and the Ministry of 
Education, Northern Ireland; I feel, however, that the 
deductions which have been drawn are not altogether 
correct. 

In the first instance the statement that the awards to 
successful candidates are in ascending order of merit is 
liable to misconception. The awards ate of two distinct 
kinds and are not comparable. The certificates are 
awarded on the results of part-time courses, to students 
who are normally employed as apprentices or hold other 
positions in engineering works. The Ordinary Certificate 
is gained after three years’ evening or paft-time day work 
in approved Gourses and the Higher Certificate after a 
further two years’ work of a more advanced character. 
A student who gains both these certificates in succession 
will usually have completed at least five years’ steady work 
in approved classes, and the certificates afford no small 
tribute to the energy, ability, and determination of those 
who have been willing, on the top of their day’s work in 
the shops, to forego delights and live laborious “ evenings ” 

may we say ?—in order to equip themselves for the battle 
of life. 

The Diplomas are awarded to not necessarily less indus- 
trous, but certainly differently situated students who have 
followed full-time courses and cannot be regarded as in 
any way following on the Certificates. The Ordinary and 
the Higher Diplomas, too, are normally quite distinct ; 
the former is awarded on the results of a two years’ course 

of which there are comparatively few examples—and 
the Higher 
on a three 


of more or less Engineering Degree standard 
and the two do not normally 
follow the one after the other. 

The final examinations both for the Higher Certificate 
and for the Higher Diploma are regarded by the Institution 
of Mechanical Engineers as equivalent to the standard of 
the Associate Membership Examination, and it is possible 
for a student who holds either of these awards to satisfy 
without much additional work the full requirements of the 
institution as regards technical education. 

The numbers of awards of various kinds which have been 
made and the percentages of success in each grade depend, 
therefore, upon a large number of factors, such as local 
educational facilities and traditions, as well as industrial 
conditions and the extent to which engineering employers 
interest themselves in technical education. Comparisons 
between results north and south of the Tweed or on oppo- 
site sides of the Irish Channel based on all-round averages 
and without reference to detailed analyses are apt to be 
fallacious, and I would deprecate any attempt to draw 
conclusions as to the relative efficiencies of technical 
education in England, Scotland, and Northern Ireland. 
Generally speaking, the greatest significance is to be 
attached in England to the Certificates. The develop- 
ment of courses leading up to these awards during the past 
ten years has been truly amazing, and no fewer than 126 
technical colleges and schools are now conducting approved 
courses in England and Wales, while in 1931 the awards 
amounted to 974 Ordinary and 327 Higher Certificates. 
Diploma schemes have not in England assumed a position 
of equal importance, and only 20 technical colleges at 
present conduct such courses, the awards in 1981—for 
which only 14 colleges entered candidat a 
only to 40 Ordinary and 37 Higher Diplomas. It may be 
assumed that the average student in England whose circum- 
stances enable him to take a full-time course aims rather at 
the acquisition of an Engineering Degree—which can now 
be obtained at so many universities, or can be gained by 
external students of London University wherever facilities 
of study are available—than at the National Diploma. In 
Scotland the position is different; it is perhaps to some 
extent a question of “ fashion,”’ but it is certainly “ the 
thing " for a number of the best students of institutions 
like the Royal Technical College, Glasgow, and the Heriot- 
Watt College, Edinburgh, who are studying for Engineer- 
ing Degrees to enter also for National Diplomas, and a 
higher percentage of successes can naturally be expected 
from such picked material. There is no doubt that 
similar results would be obtained in England and Wales if 
it were possible and “ fashionable” for the engineering 
undergraduates of London, Manchester, Birmingham, and 
other universities to enter for National Diplomas as well 
as Degrees. Actually, the awards in Scotland in 1931 
were 94 Ordinary and 19 Higher Certificates, against 11 
Higher Diplomas ; so that the relative popularity of the 
Diploma as compared with the Certificate in Scotland is 
apparent. No technical college in Scotland conducts an 
Ordinary Diploma scheme and there is no Diploma scheme 
at all in Northern Ireland. 

I conclude, therefore, that there is no justification for 
the statement that Scotland is “ consistently and decisively 
in advance of her sister nations’ in this respect; each 
nation has its own needs and traditions, each can learn to 
some extent from the others, and it is to be hoped that the 
investigations of technical educationalists in each will be 
in the direction of the best kind of local development 
which it has always been one of the fundamental prin- 
ciples of the National Certificate and Diploma schemes 
encourage, without any attempt to claim local 
superiority. J. E. Monteomrey. 

Marc¢h Ist. 
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Srr,— Your leading article of February 26th on technical 
education omits to comment on a significant aspect of the 
figures quoted. On the basis of population, Scotland 
should have furnished about one-eighth the number of 
candidates that England did ; 
one-twentieth, 


the actual figure is under 
The well-known Scottish zeal for educa- 





tion precludes the assumption that there are propor- 
tionally fewer Scots than Englishmen undergoing tech- 
nical training. The figures appear, therefore, to indicate 
that drastic selection is exercised in Scotland in order to 
weed out candidates who are unlikely to pass high in the 
examinations. If true, this vitiates any deduction drawn 
from the mere fact that the Scottish candidates secure an 
undue proportion of the higher diplomas. It would be 
surprising if they did not; and, in any event, it is more 
creditable for England to get over half its unselected 
candidates through than for Scotland to have from 15 to 
30 per cent. of failures among its few picked men. 
Horace Myers, Major. 


London, N.W. 3, February 29th. 
D&. TO A.C. CHANGE-OVER PROBLEMS, 
Sin,—Your leading article under the above heading 


reopens an acute controversial issue which has given rise 
to much discussion and confliction of view. The relative 
advantages of D.C. and A.C. systems of distribution are 
so largely governed by particular circumstances that 
generalisations are usually inconclusive and misleading. 
Within this category must be placed the sweeping state- 
ment which presumably summarises the point of view put 
forward in your article, that “‘ the obvious course to pursue 
is to avoid the perpetuation of D.C. distribution wherever 
possible, and to change over to A.C. whenever financial 
considerations permit.’ That financial considerations 
do not always permit the change to be made is recognised 
by the same article where it is stated that the converting 
method of giving a supply is often the simplest and cheapest 
method, but the inference that D.C. distribution should 
steadily be abolished demands examination. 

It will not be denied that the characteristics of variable- 
speed control are supplied most efficiently and effectively 
by D.C. motors, and the D.C. series motor is unrivalled for 
tractive work of any kind, but in terms of “ possibility ” 
these characteristics can be supplied by A.C. motors with 
much increased complication and lower efficiency. It is 
very often the case that lower efficiency and the intro- 
duction of power factor problems which accompany the 
change-over of a factory from D.C. to A.C. go far towards 
offsetting the small losses which would be caused by con- 
verting plant. In addition, the installation of converters 
entails a minimum amount of disturbance to productive 
activity, and also they have valuable natural properties of 
power factor correction which can benefit both trans- 
mission and generation. 

From the point of view of safety, D.C. is less dangerous 
to life than A.C. at an equal pressure, and it is therefore 
particularly suited to domestic as well as industrial use. 

The conclusion, then, is clear. D.C. has many claims 
which justify its use as a system for distribution, and the 
perpetuation, and even the extension, of existing systems 
may be desirable. Its use is by no means “ old-fashioned,” 
as is sometimes implied, and it is neither in the best 
interests of consumers por supply authorities that from the 
fact that A.C. is superior for the purposes of generation 
and transmission an illogical conclusion should be drawn 
that A.C. is also superior for distribution. 

J. H. R. Nixon, A.M.1.E.E. 

Loughborough, February 25th. 

[A.C. meets the requirements of the great majority of 
consumers just as well as D.C., which can always be 
obtained by local conversion where it is really required. 
We doubt if many engineers would adopt D.C. distribu- 
tion if they had to begin to supply electricity now.— 
Ep. Tue E.) 





ENGLISH STEEL CORPORATION. 


Smm,—On page 246 of your issue dated February 26th 
there is an announcement headed ‘‘ English Steel Develop- 
ments,”’ which relates to this company. We desire to say 
that some of the statements made are not correct. Any 
manufacture of open-hearth steel productions at the 
Grimesthorpe works is entirely a temporary matter pend- 
ing a proposed reconditioning of the Vickers works melt- 
ing plant. The statement as to transfer of mills and other 
manufacturing plant from River Don Works and Peni- 
stone to Grimesthorpe is also incorrect ; no such transfer 
is contemplated. 

For and on behalf of 
Enevise Street Corporation, Lrp., 
F. Pickworts, 
Secretary and Special Director. 


Sheffield, March Ist. 








IMPORT DUTIES ADVISORY OCOMMITTEB. 


ln the House of Commons on Tuesday last, March Ist, 
Mr. Neville Chamberlain, the Chancellor of the Exchequer, 
announced the names of the Chairman and members 
of the Import Duties Advisory Committee, which he 
said had already held its first meeting that morning 
at Caxton House. The Chairman is Sir George May, 
who, it may be recalled, was the Chairman of the Com- 
mittee on Economy appointed by the Labour Government 
in 1931, and was, until his retirement, the secretary of 
the Prudential Assurance Company, Ltd. The two 
members are Sir Sydney John Chapman, late Chief 
Economic Adviser to His Majesty’s Government, and Sir 
George Allen Powell, the Chairman of the Food Council 
and Chief Officer of Public Assistance of the London 
County Council. The secretary of the Committee is 
Mr. Percy Ashley, until now the head of the Industries 
and Manufactures Department of the Board of Trade, 
who will have under him a small staff of administrative, 





statistical and clerical officers drawn from the Civil Service. 





South African Engineering Notes. 
Mining Statistics. 

Tue Mines Department's statistics for the nine 
1a0nths of the year ended September 30th show a total 
output value of £37,869,232, compared with £37,820,183 
for 1930. Gold accounted for £34,491,801, compared 
with £34,013,285, and platinum £179,117, compared with 
£80,196. There was also an increase in “ Other Minerals,” 
which totalled £418,300, against £387,611. All other 
mine! decreases: Silver, £46,943, against 
£63,834 ; yaar cory er Ty against £51,482; coal, 

; copper, £318,834, against 


£2,333, 580, 
£433,223, Ten use 134.268. vguile 104,542. 


Electrical Progress in Durban. 


Durban continues to hold the lead as the town 
consuming the most emt in the Union and making 
the greatest yearly advance. For the year ended July 31st, 
1931, the total unite sold for private lighting and heating 
was 52,061,334 units, compared with 44,455,774 units 
for the previous year. Private power called for 22,812,990 
units, compared with 24,633,061; Government lighting 
and power, 9,028,665, against 9,574,205; municipal 
lighting and power, 2,363,369, compared with 2,178,968 ; 
street lighting, 3,375,855, compared with 2,638,768, 
and tramways, 7,171,633, compared with 7,040,723. 
Of the total number of units used for private lighting and 
heating, 39,313,506, or 75 per cent., were “ cheap rate ” 
units at ld., }d., and §d., roughly representing the cooking 
and heating units, but including « small proportion of 
lighting units. 


New Railway Works. 


Very few new railway works are being authorised 
at present, and every effort is being made to keep expendi- 
ture at the lowest possible level. The most important 
undertaking recently authorised is re-railing 114 miles 
of track from Amabele to Umtala. Provision of coaling 
plant is being made at Beaufort West, while on the 
Richmond Branch points and crossings are being replaced 
by a heavier type. At Pretoria the electric power distribu- 
tion system is being reorganised. 


Big Road Passenger Service. 


hen! A NEW road passenger service has been opened 
between Nairobi and Johannesburg, the first trip from 
East Africa to South Africa having been completed on 
November i8th, when two six-cylinder cars and a truck 
arrived conveying four passengers. 


Big New Crane Arrives. 


After a seventy-three-day voyage of 6500 miles 
the Dutch tug “ Ganges” arrived at Cape Town on 
November 19th, towing a 60-ton floating crane for Table 
Bay. The tug left Rotterdam on August 31st for Haverton- 
on-Tees, where the crane was picked up. The voyage out 
started on September 7th. Owing to bad weather the 
convoy had to run into Brest for shelter. When the 
weather moderated a course was shaped for Sierra Leone, 
which was reached on October 8th. The tug and crane 
left for Cape Town the same day. Up to that time the 
tug had averaged about 100 miles per day, but the vessel 
then met the south-west monsoon with strong winds and 
made little headway. Head winds were, in fact, expe- 
rienced almost to Cape Town. The arrival of the crane 
removes 4 stigma under which Cape Town has laboured for 
years, as in future it will not be necessary to send steamers 
bringing locomotves to Cape Town round to East London 
for them to be disc there and go back nearly 1000 
miles to Cape Town under steam. 


Port Elizabeth Harbour. 


The new works at the Port + copra Harbour — 
- Algoa Bay Harbour—are ily. A lot 

f preliminary work had to Rene ab Wie Gah af the 
North Jetty so that it could take the weight of the Titan 
crane which is now being erected thereon. The crane had 
been in use on the Cape Town dock extensions and had tou be 
dismantled before being taken round by rail. Though it 
is much smaller than the huge 50-ton Titan crane operating 
at Cape Town docks extension at present, it is yet a very 
massive structure weighing when fully assembled about 
200 tons and handling 15-ton concrete blocks over a radius 
of 105ft. When the wall has been constructed out a certain 
distance from the existing jetty the crane will run off the 
jetty on to the wall, and follow on as it is built out. The 
foundations of the quay wall here will be put down by 
divers from a floating pontoon which will be moored ahead 
of the wall 


Making the South African Coast Safer. 


A new electrically operated fog siren will shortly 
be placed in commission at the extreme end of Table Bay 
breakwater, where it will replace the bell buoy. The horn 
will probably be heard at a distance of 2 miles under 
ordinary conditions, and is for the purpose of directing 
vessels from Green Point to safe anchorage or to the 
harbour entrance. The bell has never proved satisfactory, 
and during thick fogs two tugs are usually placed off the 
breakwater to assist pilots when bringing ships into the 
dock. 


Russian Oil. 

Russian oil is steadily gaining ground on the 
South African markets. The Atlas Oil Company is the 
representative in the Union and considerable progress is 
being made in the Cape Town Docks area with the lay-out 
for three large oil tanks for it. The tanks are being placed 
in the great quarry excavated out of the solid rock nearly 
thirty years ago and originally intended to be an additional 
dock. They will be 72ft., 44ft., and 32ft. in diameter 
respectively. At a later date it is probable that four 
more tanks will be erected, the largest having a diameter 
of 100ft. Provision is also being made for the erection of 





two more tanks at East London. 
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Grinding Machine for Widia Tools. 


WE illustrate herewith a machine specially designed for 
the grinding of Widia tools by B. R. Rowland and Co., Ltd., 
of Reddish, Stockport, in conjunction with A. C. Wick- 
man, Ltd., of Coventry. The machine is equipped with 
three grinding wheels, one for roughing, one for finishing, 
and one for polishing to remove any trace of a saw-tooth 
edge, as seen under the microscope. The roughing and 
finishing wheels are l]4in. in diameter by 3in. wide, while 
the polishing wheel is 12in. in diameter by 2in. wide. All 
three wheels are double recessed, and each has two rests, 
one on either side. By means of this arrangement any 
tool, right or left-handed, can be ground on the face of 
any one of the wheels without reversing the direction of 
rotation of the wheels and without departing from the 








TOOL *REsTs 


Home Office regulations concerning the guarding of grind- 
ing wheels. The tool rests are adjustable for wear on the 
grinding ,wheels and, in addition, are adjustable angularly 


by means of protractor scales marked in degrees. With the | 


aid of the scales, the required angle of clearance on the 
tool can be set on all three wheels. 

The main spindle is 2}in. in diameter, and is driven by 
four flexible vee-ropes, either from a motor mounted inside 
the body of the machine or, as shown in one of our engrav- 
ings, from a countershaft mounted in a similar position. 
If a motor is fitted, the control is effected by means of 
a push-button automatic starter. If the drive is by belt, 
the belt-shifting gear is operated by means Of a handle at 
the front of the machine. The spindle of the polishing 
wheel is driven from the main spindle through two flexible 
vee ropes. Both spindles run on roller bearings, while the 
endwise thrust is taken on Hoffmann double ball thrust 
bearings. The housings for the bearings are provided with 
grease seals of the labyrinth type to prevent the ingress 
of dirt and grit, and are supplied with lubricant by the 
Tecalemit high-pressure grease gun system. 

The grinding wheels are surrounded by welded steel 
guards. To each face of each wheel a supply of water, 
which may amount all told to 180 gallons an hour, is 
delivered by a nozzle from a belt-driven centrifugal 
pump arranged within the body of the machine. The 
nozzles are adjustable, and the water pressure is very low, 
with the result that while the supply is copious, it is 
effected substantially without splash or spray. The main 


water tank is inside the base of the machine and can be 
cleaned out through a mudhole at the back of the base. 
In addition, there is an external settling tank, which can 
be cleaned from the outside without the use of any tool. 
To remove any difficulty which might be caused by the 
rusting of the parts, the grinding rests are secured by 
means of brass nuts, while the protractor scales, the adjust- 
ing screws, and the locking bolts of the rests are chromium 
plated. 








Bulk Oil Storage. 


In the photograph reproduced below we illustrate 
an interesting system of bulk oil storage recently 
designed and supplied by C. C. Wakefield and Co., Ltd., 
to the Stanton Iron Works, in Nottingham. The system 
is designed to permit rapid handling without waste, and 
to ensure that the oil is clean. The installation consists 


LTANKS FOR THE STORAGE OF 


of batteries of storage tanks, ranging in capacity from 
100 to 300 gallons containing the various grades of oil 
required. Each tank is fitted with a self-measuring pump 
for drawing off the necessary supplies. The barrels from 
which the tapks are filled are hoisted on pulleys to an over- 
head conveyor, by which means they are transported to 
the respective tanks requiring oil. They are there emptied 
cleanly and quickly. The pumps drawing off the oil are 
similar in design to the majority of petrol pumps, and are 
so constructed that when the supply of oil has been drawn 
off a pipe swings into position directly beneath the outlet 
from the pump and catches the drips, draining them back 
tothe tank. In this way the tanks are kept clean, and there 
is no loss of oil. The oil in each tank is heated by steam 
coils and there is a device to protect against the oil becom- 
ing too hot. 








A ractory for producing artificial fertilisers at East 
Saint John, Quebec, is said to have a capacity of 1000 tons 
per twenty-four hours. 





INSTITUTION OF NAVAL ARCHITECTS. 
¢ - 


THE annual meetings of the Institution of Naval Archi 
tects will be held in the Lecture Hall of the Royal Society 
of. Arts, John-street, Adelphi, W.C.2, on Wednesday, 
Thursday, and Friday, March 16th to 18th. The annual 
dinner of the Institution will be held on Wednesday, 
March 16th, at 7.30 p.m., in the Grand Hall of the 
Connaught Rooms. 

The following programme of 
arranged :— 

On Wednesday, March |6th, there will be a meeting in 
the morning at 10.30 a.m., at which, after the transaction 
of the usual business, the President, Admiral of the Fleet 
the Right Hon. Lord Wester Wemyss, will deliver his 
address. The following papers will then be read and dis 
cussed :—** Electric Are Welding in Ship Construction, 
by Mr. J. Foster King and Dr. James Montgomerie ; 
“A Maier and Normal Form Comparison and Tank 
Results,”” by Mr. W. J. Lovett and Mr. E. H. Smith. 


pre ceedings has been 





Om IN BULK 


On Thursday morning, the meetings will be resumed at 
10.30 a.m., when the following papers will be taken : 
‘* Fuel for Merchant Ships,”’ by Mr. John Johnson ; 
** Recent Improvements in the Efficiency of Small Vessels,”’ 
by Mr. G. A. Brown ; “‘ A Method for the Direct Calcula- 
tion of Flooding Curves,’’ by Mr. A. Letac. At the after 
noon session at 2.30 p.m., the following papers will be con- 
sidered :—-‘‘ Screw Propellers of Varying Blade Section 
in Open Water,”’ by Mr. G. 8. Baker and Mr. A. W. 
Riddle ; “‘ Cavitation Experiments on a Model Propeller,’ 
by Dr. G. Kempf; and “‘ Notes on Two Recent Trial 
Records,” by Mr. W. R. G. Whiting. There will be an 


| evening meeting at 8 o’clock, at which the following papers 


will be taken :—*‘ The Ventilation of Warships,” by Mr. 


| Lloyd Woollard; and ‘“‘ Some Steering Trial Results of 


H.M. Ships ‘ Nelson’ and ‘ Rodney,’”’ by Mr. H. 8. 
Pengelly. 

For Friday morning at 10.30 a.m. the following papers 
have been arranged :—‘‘ Notes on the Progress of Motor 
Shipping to Date,” by Mr. A. C. Hardy; “ Note on the 
Presentation of the Mechanical Efficiency in Marine Oil 
Engines,”” by Mr. E. Wilding; and “ Fuel Consumption 
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of Steam-driven Auxiliaries in Diesel Tankers, 
showing the Reduction Obtained by the Use of Exhaust 
Gases,”” by Mr. W. H. Dilworth. The afternoon meeting 
will begin at 2.30 p.m., when Mr. J. H. Lamble will read 
a paper on “ Experimental Investigation upon the Effect 
of Temperature on the Skin Friction Resistance of a Flat 
Plate Immersed in a Turbulent Stream.” 


In order to enable members to obtain a reduction of 


fare on the railways of England and Scotland and from 
ports in Ireland, the Railway Clearing House will issue 
special vouchers enabling return tickets to be obtained 
at any booking office at a fare and a third, provided not 
less than ‘00'S oper are received. Applic ations for 
vouchers should be made to the secretary, Mr. R. W. Dana. 








THE INTERNATIONAL ASSOCIATION FOR 
BRIDGE AND STRUCTURAL ENGINEERING. 


Tue first congress of the International Association for 
Bridge and Structural Engineering will open at Paris on 
May 18th, when those taking part will meet at a luncheon. 
On the morning of Thursday, May 19th, the business of 
the Congress will be begun by a meeting at the Sorbonne, 
when Professor Dr. A. Rohn, the President of the Inter- 
national Association, will deliver an address on the aims 
of the Association and the organisation of the Congress. 
In the afternoon there will be a meeting at which papers 
dealing with the stability and strength of structural 
members subjected to compression and bending will be 
considered. The morning of Friday, May 20th, will be 
devoted to the consideration of papers on slabs in rein- 
forced concrete structures, and the afternoon to papers 
on welding in steel structural work. On Saturday morning, 
May 2\st, the papers to be submitted will deal with large 
girder bridges in reinforced concrete. Saturday afternoon 
and Sunday will be given over to excursions. On the 
morning of Monday, May 23rd, papers on the dynamics 
of bridges will be presented, while during the afternoon the 
subject to be considered will be the statics of reinforced 
conerete. On Tuesday, May 24th, the Congress will 
devote its attention to girders combined with concrete, 
and to permissible loads on shallow foundations. The 
concluding day—Wednesday, May 25th—will be occupied 
by a report of the general secretaries on the conclusions 
reached at the working meetings, and by a closing address 
from the President. The aim of the Association is to 
promote international co-operation among scientists, 
engineers, and manufacturers, and to further the inter- 
change of knowledge concerning bridge and constructional 
engineering. To that end it is proposed to hold Congresses 
at intervals of from three to five years. Membership of 
the Association may be acquired by anyone interested in 
bridge and structural engineering, provided he belongs to 
a recognised scientific or technical society or possesses the 
requisite scientific or technical knowledge. The general 
secretaries of the Association—Association Internationale 
des Ponts et Charpentes—are Dr. L r and Dr. 
M. Ritter, of Ecole Polytechnique fédérale, Zirich. 








BRITISH STANDARDS INSTITUTION. 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Vicioria- 
street, London, S.W. 1. es eee ene 
28. 2d. post free, unless otherwise stated 


CAST IRON SPIGOT AND S SOCKET DRAIN PIPES. 


No. 437—1932. This is the fifth B.S. Specification 
of a series dealing with Cast Iron Pipes for Water, Gas and 
Sewage, No. 78; Drainage, No. 437; Low-pressure 
Heating, No. 40; Flue or Smoke, No. 41; Soil, Waste, 
Ventilating and Rainwater, No. 416. 

The new specification provides for straight pipes only. 
Drain fittings have not been dealt with in the first issue, 
but it is hoped that it will be possible to provide for them 
in a future edition. The p are specified in standard 
lengths of 9ft., exclusive of the depth of socket. The 
standard weights are inclusive and satisfy the requirements 
of the London County Council Drainage By-laws. 


INDEX TO BRITISH STANDARD SPECIFICATIONS. 

The 1932 edition of the Index to British Standard 
Specifications has just been issued. It is a complete sub- 
ject index, occupies 40 pages, and shows the wide range 
of subjects covered by the British Standard Specifications. 
Copies may be obtained from the Publications ment, 
British Standards Institution, 28, Victoria-street, London, 
S.W. 1, price Is. 2d. post free. 








CONTRACTS. 


BLACKSTONE AND Co., Ltd., Stamford, inform us that they 
have recently received contracts from a number of municipal 
ond other authorities at home and abroad for 3in. and 4in. 

* Unchokeable "’ crude sewage and sludge pumps and 
pumping sets. The contracts include four pump sets for 
Caister sewerage and five sets for Runcorn Roref District 
Council, and engine-driven portable pumping sets for five 
different authorities. 














Tae Association or Consuttixnc Encrveers.-—This Asso- 
ciation held its annual dinner at St. Stephen's Club on Friday, 
the 26th ult. The chairman of the Committee of the Association, 
Mr. 8. C. Lewis, —* In proposing the toast ‘ Engineering 
and the Empi Mr. David Balfour, M. Inst. C.E., remarked 
that all wor , within the Empire of any magnitude had been 
arried out under the supervision of British engineers, and the 
secret of their success was thoroughness in conception, design, 
= ification, execution and supervision. Sir Cyri Kirkpatrick, 

ident of the Institution of Civil Engineers, in his reply, 
congratulated the L.C.C. on its decision to demolish Waterloo 
Bridge. He much deprecated the fact that nothing had yet been 
done by the Government in connection with the new Cunarder 
in view of the standing menace of foreign competition on the 
Atlantic trade. Sir Edward Crowe also replied. The “ Bench 


and Bar” was prepeend by Mr. C. L. Humphre: and replied 
if by the = r. Justice McCardie and Me Ww sraig 
enderson. 


. R. W. re em proposed the B4 of the 
c 


Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
General Situation. 


Tse industrial position in the Midlands and 
Staffordshire has not undergone much change during the 
past week. The heavier the trade the duller are the condi- 
tions ruling. For many branches of local manufacture 
this is normally a quiet period, but, even so, business is 
not up to expectations. Constructional and general 
engineering remain subdued. In other branches of industry 
firms working to full capacity are the exception, the great 
majority being employed at somewhere in the region of 
50 per cent. The Staffordshire ironfoundries are moderately 
engaged, press workers have a fair amount of work, 
stampers are not too badly off, and the heavy edge tool 
trade is making progress slowly. The automobile manu- 
facturers are doing a little better, but orders are unequally 
distributed and the future of one Wolverhampton firm 
is uncertain, a receiver having been appointed. Con- 
siderable activity is met with in the electrical trades, 
and demand for the products of the local hardware and 
hollow-ware trades‘is going up. There is no new movement 
in the iron and steel market, but it is anticipated that 
demand will receive some stimulus as a result of the orders 
taken at the British Industries Fair. The attendance 
on ‘Change in Birmingham this week was reasonably 
good and a solid tone was maintained. Little new business 
appears to have been transacted, but pressure in some 
quarters for larger specifications against existing contracts 
met with a better response. Generally speaking, consum- 
ing works have very little stocks on the premises. 

Selling prices of Midland brands of pig iron are 
to remain unchanged for the present. The Central Pig 
Iron Producers’ Association at its usual monthly meeting 
decided to make no change in the basis of minimum selling 
prices which have been in existence for some months past. 
Since the previous meeting of the Association demand has 
fallen away and any advance in price would probably 
further depress the market. On the other hand, production 
costs, having regard to present turnover, are too high to 
allow of any price concession. Moreover, demand could 
hardly be expected to react to a lowering of prices. The 
engineering foundries continue poorly employed, and 
consumption by the light castings branch is just now rather 
low. Orders from this section are likely to improve, 
however, in the near future. Specifications for Northamp- 
tonshire and Derbyshire foundry irons are mostly for 
small tonnages. Furnacemen have substantial orders 
on their books to the end of the quarter. The pipe foundries 
still consume the bulk of the Derbyshire output, and 
smelters’ stocks are not unwieldy. In Northamptonshire 
stocks are larger, but they are being kept down to some 
extent by sales being made in northern markets at prices 
below those ruling in the Midland zone. It is unlikely 
that selling prices will undergo any change before the 
end of the quarter, when the Association ordinarily 
meet again. The present minimum selling rates for 
delivery at stations in the Black Country are: Northamp- 
tonshire forge, £2 17s. 6d.; No. 1 foundry, £3 5s. 6d.; 


No. 2, £3 4s. 6d.; No. 3, £3 2s. 6d.; No. 4, £3 Is. 6d.; 
Derbyshire forge, £3 1s.; No. 1 foundry, £3 9s.; No. 2, 


£3 8s.; No. 3, £3 6s.; No. 4, £3 5s., all subject to rebate 
to large users. 


Manufactured Iron. 


Dullness persists in the Staffordshire finished 
iron trade, demand being confined to small parcels, chiefly 
of best grade iron. Although there are only a few mills 
at work, it is a constant source of anxiety to makers 
to keep plant operating from week to week. Lronmasters 
cannot look ahead with confidence, inquiries failing 
to furnish any evidence of an expectancy of improved 
demand in the consuming trades. It has been a long 
while since trade was so flat, and the outlook so obscure 
as it is at present. When engineers have work there is 
always a certain call for high-grade a bars, 
which cannot be excelled for exacting engin 
ments. Progress in engineering moa vey soon — wee by 
Staffordshire ironmasters. Crown quality iron has been 
in poor request for over a year, and sales are few and far 
between. Nut and bolt works in the Black Country are 
better employed than they were, but this is not reflected 
in the demand for Staffordshire bars, most of the material 
being made up being of Continental origin. District makers 
are right off the market in competition with Belgian 
houses. Wrought iron tube strip is in regular call, but 
tonnages are smaller. Selling prices of finished iron show 
no change. Marked bars are £12 per ton at makers’ 
works, Crown bars £9 5s. to £10, nut and bolt and fencing 
bars £8 7s. 6d., and iron strip £10 10s. to £10 12s. 6d. per 
ton delivered. 


Steel. 


The position as regards steel is unaltered. 
Demand alike for finished and semi-finished material 
shows no expansion and the tendency on the part of con- 
sumers to postpone the placing of business has become 
more marked. There is very little work of any importance 
in Midland constructional engineers’ yards, consequently, 
specifications for finished steel are poor. Makers of 
rolling stock are by no means fully occupied, though 
stafis have been reduced and improvement in the general 
heavy engineering industry has still tocome. The — 
tion level of prices is upheld, angles being £8 7s. , less 
15s. rebate to users of British steel only ; tees, 07 7s. 6d., 
less 15s.; joists, £8 15s., less 22s. 6d., and ship, bridge and 
tank plates, £8 17s. 6d., less 15s. Boiler plates continue 
to sell at £8 12s. 6d. The half-products department has 
not been affected by the new duty. Consumers are heavily 
stocked with Continental material and have no immediate 
need to place further orders. At date the market for 
foreign steel is stagnant. British quotations are unchanged, 





* Association,” to which the chairman responded in fitting terms. 
A very enjoyable evening was spent, 


small bars re-rolled being £6 10s. to £6 12s. 6d., all-British 





bars £7 5s. upwards, mild steel billets £5 7s. 6d., and sheet 
bars £5 5s. 


The revival of the tin-plate pool has had no 


effect upon the Midland market. Forewarned, buyers 
had placed substantial orders at something like 14s. 6d. 
per box, and they have no need to buy now at the new 
agreed minimum of 16s. 


Galvanised Sheets. 


The minimum selling figure for galvanised 
corrugated sheets of ae is maintained at £9 10s., 
with some firms mee up to 5s. more per ton. 
Local mills are better a with orders, and fresh 
inquiries are coming along from overseas. Demand from 
the home market continues reasonably good. Orders for 
black sheets are not up to normal for March. 


The Trade Fair. 


Industrialists from the Midlands and Stafiordshire 
exhibiting in the Birming section of the British 
Industries Fair express satisfaction with the first week's 
results, and reports so far this week promise further progress 
to the end of the Exhibition. Some really good business 
has definitely been placed ; some goods have been ordered 
as samples and inquiries have been legion. These remarks 
apply equally to the heavy and light sections of Midland 
industry, and it is considered that the Fair will pull 
some weight in the trade improvement which it is believed 
has now commenced. 


The Chain Trade. 


In view of the severe depression existing im the 
shipbuilding and engineering industries, no one could be 
surprised at the present conditions in the chain trade, said 
Mr. C. H. Sitch, general secretary of the South Staffordshire 
Chainmakers’ and Strikers’ Association, in his annual 
report presented this week. After alluding to the fact 
that the chain trade largely depended for its prosperity 
upon the shipbuilding and engineering industries, he 
pointed out that in 1913 Britain built 1,956,606 tons of 
shipping, while the rest of the world built 1,374,537 tons, 
while last year Britain only built 400,505 tons and the 
rest of the world 1,003,290 tons. The total being built 
at the end of December last represented only about 20 
per cent. of the tonnage being built in 1913, which was the 
lowest figure recorded since September, 1887.. Further, 
out of the 400,500 tons, work had been suspended on no 
less than 154,000 tons. Mr. Sitch attributed the very 
serious decline in the export of chains chiefly to the fact 
that countries which formerly bought from Britain were 
manufacturing for themselves. In 1929 we exported 
15,594 tons of chains and anchors; in 1930, 13,739 tons, 
and last year only 7543 tons. The pre-war export figures 
averaged more than 2000 tons a month. The report 
alluded to the fact that there had been a considerable 
development in the application of machinery to the chain 
trade during the year, so far as the smaller sizes of chain 
were concerned. Mr. Sitch doubted whether electrically 
welded chains were better than hand-made, and expressed 
the view that contracts for the former had been placed 
by the Admiralty because of cheapness. The report, 
on the whole, did not take an optimistic view of the future 
prospects of the chain and anchor trades. 


Wagon Company’s Strong Position. 


The seventy-eighth annual report and balance 
sheet of the Birmingham Railway Carriage and Wagon 
Company, Ltd., discloses that the company is in a strong 
position. After passing through what the report describes 
as ‘“‘a year of altogether unprecedented difficulty and 
depression,”” the directors are able to recommend a 
dividend of 5 per cent. Last year it was 10 per cent., 
but the report furnishes proof that the year’s work has 
been by no means valueless. During the year over £10,000 
has been spent in additions to buildings, plant, &c. 
The stock in trade and work in progress is valued at 
£353,589, the bulk of this sum representing rolling stock, 
much of which is in an advanced stage of construction. 








LANCASHIRE. 
(From our own Correspondents. ) 
MANCHESTER. 
Engineering Trades’ Difficulties. 

ENGINEERING trade conditions, with particular 
reference to Lancashire, were discussed by Mr. Louis E. 
Mather, at the annual meeting of Mather and Platt, Ltd.. 
Park Works, Newton Heath, Manchester. Mr. Mathe 
emphasised that in company with the vast majority of 
engineering concerns in the country during 1931, such an 
all-round scarcity of business had never been experienced 
since before the war. Even with Russia, which has had 
large orders to place, the length of credit required has made 
business very difficult. On this point, Mr. Mather stated 
that few countries, if any, were now able to extend such 
favourable terms of credit as they had done in the past 
few years, and the sooner the Russian Government realised 
that fact the better for all those concerned. There are 
hopes of favourable marketing opportunities for engineers, 
especially in the electrical branch, in the Argentine, but 
that country, like most others, has suffered severely during 
the past twelve months, and the anticipated development 
has not yet matured. A hopeful feature referred to by Mr. 
Mather was in connection with the Indian market, the 
political troubles in which country have of late been having 
a very severe influence on the demand for Lancashire engi- 
neering products. The speaker said that instructions had 
just been received to resume work on orders that had been 
in abeyance, and he expressed the view that conditions in 
that country were settling down. Satisfactory progress is 
being made with the manufacture of canning machinery, 





and although business so far has been largely in connection 
with the home market, prospects of developing this branch 
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with various parts of the Empire are reasonably bright. 
Beyond stating that, from the point of view of order books, 
1932 has opened better than last year, Mr. Mather declined 
to attempt to predict as to what the year had in store 
for the engineering industries. 


A Bridge Reopened. 


After being closed to traffic for about six months 
for the purposes of repair and reconstruction work, the 
Trafford-road Bridge, which crosses the Manchester Ship 
Canal, very close to the Trafford Park industrial area, was 
reopened towards the end of last week, the work having 
been completed in rather less than the scheduled time. 


Machine Tool Makers’ Capital Reduction Proposal. 


A scheme for reducing the company’s capital is 
outlined by the directors of Kendall and Gent (1920), 
Ltd., machine tool makers, of Gorton, Manchester. 
Pointing out that the capital it is sought to cancel has been 
lost or is no longer represented by assets, the directors 
propose to write 13s. 4d. off each of the £1 shares, stating, 
at the same time, that conditional mts have been 
entered into with loan holders whereby loans totalling 
£36,366 will be reduced proportionately. If and when 
the reduction of capital has been carried out, it is proposed 
to restore the authorised capital of £150,000 by a fresh 
issue of shares. 


Merger of Paper-making Engineers. 


Two Lancashire firms of paper-making engineers 
are to merge their interests. An official announcement 
just made states that an arrangement has been arrived at 
under which Charles Walmsley and Co., Ltd., of the Atlas 
Works, Bury, a company which was established in 1866, 
will acquire a controlling interest in the business of Bentley 
and Jackson, of the Lodge Bank Works, Bury. The latter 
concern was established about 1860. 


Canal Dock Developments. 


Except to report good progress, Mr. Alfred 
Watkin, who presided at the annual meeting on Monday 
of the Manchester Ship Canal Company, added little to 
what has been made known regarding the construction of 
the wharf and lay-bye at Irlam in connection with the 
works of the Lancashire Steel Corporation and of the new 
oil dock at Stanlow, near the entrance to the canal. An 
interesting statement, however, was that, with a view to 
economy, the immediate expenditure on the Stanlow 
scheme is to be reduced to £200,000, as compared with the 
original estimated cost of £240,000. 


Dismantling a Steel Plant. 


It was announced early this week that the 
Siemens steel-making and engineering and armament 
plants at the Openshaw Works, Manchester, of the English 
Steel Corporation are to be dismantled, the contract for 
the work having been placed with Thos. W. Ward, Ltd., 
Sheffield. The works were originally controlled by Sir 
W. G. Armstrong, Whitworth and Co., Ltd. The crucible 
steel and small tools department at the North-street 
Works will, it is understood, continue in operation. 


Non-ferrous Metals. 


From the point of view of prices, the non-ferrous 
metals have passed through a disastrous week, with copper 
and lead the principal sufferers. Whatever the technical 
explanations that may be advanced to explain the position 
—heavy supplies of most of the metals are, of course, a 
material factor—there is no doubt whatever that the poor 
demand in almost every section is playing a major part. 
The fall in copper during the past week has been the most 
severe for some considerable time, standard brands being 
about £4 10s. per ton lower on balance, with refined 
descriptions also lower and in poor request. The statistical 
position of tin is less depressing than that of copper, and 
although the prices current at the moment of writing are 
round £2 per ton below last week's parities, the decline 
relatively to the value of. the metal has been much less 
pronounced than in any other section of the market. 
The demand for lead in all centres is quiet, and here also 
there has been a serious fall in quotations. Inquiry for 
spelter, especially from the galvanising trade, has con- 
tinued very slow, and offers of the metai are lower com- 
pared with a week ago by about 12s. 6d. per ton. 


Iron and Steel. 


Business in the iron and steel markets in Lanca- 
shire still shows little indication of improving. Foundry 
iron makers are not complaining so much regards delivery 
specifications, but new contract bookings in this section 
are particularly disappointing after the marked spurt 
witnessed in the early autumn months. There has been 
no alteration in the price position, Staffordshire, Derby- 
shire, and North-East Coast No. 3 being quoted at 67s. 
per ton for delivery to users in the Manchester price zone, 
Northamptonshire at 65s. 6d., Scottish at about 87s., 
and West Coast hematite at 81. In the case of bar iron, 
best Lancashire bars are maintained at £10 5s. per ton 
and Crown quality at £9 15s., but the demand for all 
descriptions continues very restricted. There has been no 
improvement in the condition of the heavy steel-using 
industries in Lancashire, and the call for structural 
qualities, as well as for locomotive and boiler plates, is 
largely restricted to early delivery needs, with bars of all 
varieties, except perhaps the small bright drawing kind, 
in small demand. Inquiry for special alloy steels this 
week has also been on a disappointing scale. 


Barrow-tn-FcURNESS. 
Hematite. 


There is little evidence of an improvement in the 
hematite pig iron trade in this district. There have been 
rumours to the effect that America might become a 
customer in view of the low price owing to the exchange 
rate, but she has as yet shown no signs of needing more 
iron at present, and until there is a general improvement 
in the iron and steel trade in the United States the stocks 





which exist in this district will remain on the heavy side. 
With a restriction of output, stocks are naturally being 
reduced, but only slowly. Home buyers are restricting 
their orders to actual immediate requirements, and these 
are not heavy. Continental business is thin. As regards 
iron ore, the requirements for the district are lighter than 
they have been for a considerable time. The local mines 
are bringing up small tonnage, and the imports of foreign 
ore are light. The steel market is very dull, and few orders 
are available. 








SHEFFIELD. 


(From our own Correspondent.) 
Disappointing Conditions. 

ONCE again it must be stated that there is no 
improvement in the steel trade of the Sheffield district. 
Many leading manufacturers seem to be reconciling them- 
selves to a continuance of the depression, and this is 
particularly disappointing, as conditions at the beginning 
of the year seemed to indicate the prospect of a revival. 
Of course, there are sections of the industry which are 
doing fairly well, and some makers of special steels have 
been experiencing improved trade during the last few 
weeks. In stampings and forgings also considerable work 
is being done by certain firms, including the United Steel 
Companies, Ltd. At this firm’s works and also the works 
of the Parkgate Company, production has been maintained 
at a substantial level since the beginning of the year. 
Satisfactory orders continue to be received for cold-rolled 
steel strip, and stainless steels are in request for an ever- 
widening field of industrial application, although quantites 
are generally small. There has been a slight improvement 
of trade in the Lincolnshire steel-producing area, and pro- 
duction has been increased at Lysaghts’ works, where the 
plant is busier than it has been during the past year. 


Portuguese Warships. 


There is a prospect of a contract for warships 
for the Portuguese Navy =a placed in this country, and 
it is hoped that Sheffield will secure some of the work. 
The contract, which is for an aircraft carrier, two sloops, 
and two submarines, was originally placed in Italy, but 
has been cancelled, owing, it is stated, to a dispute in 
regard to the currency in which payment for the vessels 
is to be made. It is suggested as probable that the contract 
will be secured by Vickers, who pak have secured orders 
from Portugal for other vessels. In any case, it is likely 
that Sheffield will benefit both directly and indirectly 
through the contract being offered in this country. 


Railway Work. 


Conditions in the railway materials section of 
local industry are very depressed, and it is stated that 
exports of railway stock and materials are less than a 
quarter of the quantities of former years. Consequently 
it is of importance to note that orders have been placed 
by the L.M.S. Railway with the company’s workshops at 
Crewe and Derby for the construction during 1932 of 
130 new steam locomotives which, on the average, will be 
30 per cent. more powerful than those which they will dis- 
place and 24 per cent. cheaper to run. The new orders, 
which, it is understood, will keep the works employed 
throughout the year, form a continuance of the L.M.S. 
policy of standardisation which has enabled the variety 
of types to be reduced from 393 in 1923 to 261, and which 
resulted in last year’s locomotive expenditure being no less 
than £3,250,000 below that of 1927. The L.M.S. has also 
been enabled to reduce its locomotive stock by 124 per 
cent. during the past eight years, while during the same 
time the average power of the engines has increased by 
12 per cent. and the number of engines under and awaiting 
repair at one time has been reduced from 1985 in 1923 
to 383. 


Foreign Firms’ Inquiries. 

Since the imposition of tariffs several foreign 
firms have made inquiries in regard to the establishment 
of factories at York, and it is stated that negotiations are 
now proceeding in regard to two proposed factories. One 
firm requires a site of 40 acres and the other one of 20,000 
square feet. Rotherham is also making efforts to attract 
new works, and had a special stand at the British Industries 
Fair, Birmingham. 


Cutlery and Plate. 


There has been no improvement of the depressed 
state of trade in silver plate, table cutlery and pen and 
pocket knives, but improved business is being done in 
scissors and safety razor blades. The Wafer Razor 
Company, Ltd., Sheffield, has booked an important order 
for blades for Rumania. This is so large that the firm’s 
plant will have to be increased. The precise details are not 
disclosed, but the order will take a long period to execute 
and, in addition, this firm has secured at the British 
Industries Fair, Olympia, orders from Canada, Holland, 
and the United States. 


South Yorkshire Road. 


A néw road between Rawmarsh and Swinton, 
South Yorkshire, has been opened to vehicular traffic. 
This is a result of a scheme jointly undertaken by the 
Swinton Urban District Council and the Rawmarsh Urban 
District Council, the work having been in progress for nearly 
four years. The new road is to take the place of an old 
road which was extremely dangerous, dipping steeply and 
then ending in a narrow and tortuous course. To make 
the new road level, a deep cutting had to be made at the 
Rawmarsh entry, and extensive ing had to be built 
up for the centre portion, with a further cutting at the 
Swinton end. The roadway is 40ft. wide with a 20ft. 
footpath on either side, and with a view to further develop- 
ment a bridge has been erected midway along the high 
banking. This bridge is of reinforced concrete, and rests 
on thirty-two large pillars. It will permit, if necessary, 
another thoroughfare being taken under the new road into 
the surrounding valley. 





NORTH OF ENGLAND. 
(From our own Correspondent.) 
Little Impetus from New Tariff. 


Curer interest is now being centred in what is 
likely to happen in the iron and steel industries now that 
the import duties on foreign material have become effective. 
So far there have been no direct effects in the North of 
England, and any impetus which may be derived is 
expected to develop slowly. At the same time manu. 
facturers in this area are making every effort to induce 
consumers, who have been taking foreign supplies, to 
place their orders at home. Many of these consumers, 
however, have very large stocks of foreign iron and steel, 
which have been imported in recent months in anticipation 
of a tariff being imposed, and these will have to be liqui 
dated before they come on to the market. That they will 
come forward with their business as their stocks dwindle 
and Continental supplies become restricted, is the prevail- 
ing impression. Meanwhile, iron and steel producers in 
this district are maintaining their prices at recent levels 
to encourage sales. 


Export Trade Recovery. 


Statistics of the exports of iron and steel from 
the Cleveland district during February reveal a welcome 
recovery, about 7000 tons more material being shipped 
than in the preceding month. Scotland has resorted to 
other sources for her supply of pig iron, and took only 
2411 tons of Cleveland last month; but, in spite of the 
contraction in the Scottish trade, coastwise shipments of 
pig iron totalling 5381 tons represent an advance of 890 
tons, and foreign shipments increased by 1142 tons, 
Italy being the best customer with 1474 tons to her 
credit. Manufactured iron and steel shipments advanced 
from 21,857 tons in January, to 26,920 tons in February, 
the increase being exclusively confined to the foreign 
trade. Especially interesting is the fact that two cargoes 
of steel, amounting to 2662 tons, have been shipped to 
Russia. The Union of South Africa took 2093 tons, India 
1764 tons, Canada 1593 tons, Argentine 1566 tons, Portu- 
guese East Africa 1276 tons, and Japan 1128 tons. 


Cleveland Iron Trade. 


There is an absence of feature of moment in the 
Cleveland pig iron trade. Consumption is still on a very 
limited seale, and Cleveland iron is losing ground in 
Scotland, where competition by Midlands and Indian 
iron is very keen. Small parcels of Cleveland iron are 
being sold for this month's delivery, but consumers are 
not inclined to negotiate forward contracts. Makers, 
however, are in quite a strong statistical position, and are 
determined to continue so by regulating, as far as possible, 
output to requirements. They are carrying little, if any, 
more stocks than are desirable for ordinary trading, 
and the needs of the near future promise to further reduce 
the accumulations at the blast-furnaces. Prices are steady 
and firm, No. 1 Cleveland foundry iron being 61s., No. 3 
G.M.B. 58s. 6d., No. 4 foundry 57s. 6d., and No. 4 forge 57s. 


Hematite Pig Iron. 


Producers of East Coast hematite pig iron com- 
plain that contracts made at prices obtainable entail 
actual loss, and they hesitate to sell at all heavily at ruling 
rates. Merchants, however, have still substantial quan 
tities, with the result that buyers experience no difficulty 
in satisfying their requirements on the basis of 63s. 6d 
for mixed numbers. Even that price can be shaded for 
suitable business. 


The foreign ore trade is idle, works being over- 
stocked, and 16s. 6d. c.i.f. Tees is a purely nominal figure 
for best Rubio. Blast-furnace coke ranges in price from 
16s. 6d. to 17s., delivered at the works. 


Manufactured Iron and Steel. 


As the spring approaches, hopes of a better 
demand for finished iron and steel grow stronger. But 
the market is still lethargic, and some departments are 
badly in need of orders. Makers are not sanguine about 
the effects of a 10 per cent. import duty, which they declare 
to be inadequate, but there appears to be a little more life 
in the export trade. Producers of constructional steel 
are fairly well employed, and more railway material is 
being turned out than of late, but those engaged on ship- 
building requisites are still very short of orders. Prices 
are unaltered. 


The Coal Trade. 


There is no perceptible improvement in the state 
of the Northern coal trade. Conditions, in fact, are 
becoming increasingly difficult. A number of pits are 
idle, and some collieries report a very dull condition of 
things. Orders are scarce and the further curtailment 
of German imports as from March Ist has led to the can- 
cellation of some cargoes and the postponement of others. 
Large quantities of gas coal have been supplied from this 
area to German cities, and bunkers to the coastal ports. 
In addition, since the devaluation of sterling, Northumber- 
land and Durham coal has penetrated more into the 
interior, while conditions in the Ruhr coalfield have 
got steadily worse for months past. It is to help the 
German mines that the import restrictions have been 
increased, and this decision is sure to react adversely on 
the North-East Coast. The Northumberland collieries 
have a fairly full loading list over the next few days, but 
there is not much doing ahead. They have a satisfactory 
coast trade, but this may fall away with the approach of 
spring. Northumberland will feel the effect of the German 
limitations nearly as much as the sister county of Durham, 
and where new markets are to be found it is difficult to 
say, although hopes are growing of more business being 
ultimately secured from Canada. The outlook in the 
steam coal section is disappointing. New business is 
difficult to obtain, and demand under contract commit- 
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ments is being steadily reduced. Tonnage is scarce and, 
combined with the high rates asked by owners, merchants 
are prevented from stemming freely against contract 
bookings. Every quality is thus abundant and offered 
at the recent minimum values. steams are at 
13s. 6d., second qualities 12s. to 12s. 6d., and smalls 8s. 6d. 
Tyne primes could do with more trade and a quicker 
taking out of commitments by contractors, though the 
latter do not find it easy to get customers. The demand 
for bunker coal is steadily maintained, supplies being 
moderately plentiful; but owners hold firmly. Best or 
special classes are worth 13s. 9d. to 14s. Secondary grades, 
however, remain easy at 13s. Production is having to be 
further curtailed“in the Durham gas coal trade. Prices 
are easy, best qualities being 14s. 6d., and seconds 13s. 3d. 
to 133. 6d. Coking unscreened is neglected and unchanged 
at 13s. to 13s. 9d., with coking small at 12s. 6d. to 13s. 3d. 
There is little movement in the coke section. Stocks 
abroad are being reduced as a result of the colder weather, 
but they are large at most places, and there is not likely 
to be much more buying for the remainder of this winter. 
Gas coke is readily obtainable at 19s. Patent oven coke 
is in ample supply at 16s. to 16s. 6d., and superior makes 
at 18s. to 20s. Coke nuts are in moderate request, but 
quoted steady at 19s. to 20s., as makers restrict production 
to actual requirements. 


Coal Trade Wages. 


A further setback to the Northumberland coal 
trade during the month of January is indicated by the 
figures produced at the ascertainment of the state of 
trade by the joint accountants. The available surplus 
amounted to 18-71 per cent. on the basis, as compared 
with 21-94 per cent. for the preceding month. As the 
minimum percentage for the county is 40 above the basis, 
the owners are uired to make up the deficiency of 
21-29 per cent. The Durham coal trade also showed a 
falling off. The proceeds and costs will allow of miners’ 
wages this month being 35-39 per cent. on the basis, com- 
pared with 41-43 per cent. in February, a reduction of 
6-04 per cent. The minimum is 65 per cent., and thus 
the deficiency to be made up is 29-61 per cent. 








SCOTLAND. 
(From our own Correspondent.) 
Shipbuilding. 

Tue latest returns from the Clyde shipyards 
only serve to emphasise the state of depression existing in 
the industry. During the month of February, only one 
vessel, of 5350 tons, was launched on the Clyde, compared 
with five vessels, of 15,075 tons aggregate, in February of 
last year, and twelve vessels, of 47,184 tons aggregate, in 
February, 1930. Since the beginning of this year, apart 
from barges and small craft, only one order has been placed 
on the Clyde, that being the contract placed with rs. 
Denny, Dumbarton, for a 2000-ton railway steamer. The 
total output from Clyde yards for January and February 
only amounts to three vessels, of 7238 tons aggregate. 
The February launch was the passenger and fruit-carrying 
steamer * Jamaica Progress,’’ 5350 tons, built by Messrs. 
Lithgows, Port-Glasgow, for the Jamaica Banana Pro- 
ducers’ Association, Ltd., Kingston, Jamaica. At the 
present time the berths almost all up and down the Clyde 
are empty, and the same may be said of the fitting-out 
basins. 


Steel. 


In the Scottish steel industry business is, if 
anything, quieter, and producers have difficulty in main- 
taining even a moderate rate of output. Shipbuilding 
requirements are, of course, very restricted, and the turn- 
over in structural material has been considerably below 
normal. Steel makers are not so busy as they were a week 
or two ago, and the flow of orders has lessened, probably in 
a measure owing to the higher prices consequent on a rise 
in the costs of raw materials. Galvanised sheets, too, are 
quieter. 


Iron. 


The demand for bar iron continues on a most 
subdued scale, the last price reduction having failed to 
produce any improvement. Re-rolled steel bars have 
been subjected to considerable price cutting in recent 
weeks in an endeavour to secure a better proportion of the 
business offering. The result has not been very satisfactory, 
however, and the outlook has not been improved by the 
rise in costs of production. Meanwhile, prices remain 
round about £6 5s. home and £6 2s. 6d. per ton export. 
Serap is comparatively dull, with prices unchanged at 
52s. 6d. to 55s. for cast iron machinery, and 40s. to 42s. 6d. 
per ton for heavy steel. 


Pig Iron. 


The only fresh feature in the pig iron trade was 
the opening of a new and modern furnace by the Shotts 
Iron Company. Outputs are still more than sufficient to 
cover requirements. During the past week 500 tons of 
pig iron arrived in this district from Barrow, while ship- 
ments from the Clyde amounted to 623 tons (600 tons 
foreign), compared with 464 tons (314 tons foreign) in 
the same week last year. 


Coal. 


The demand for Scottish fuel is not improving, 
either for home or export account. The stocks held abroad 
may perhaps retard business as much as the restriction of 
imports, but, at any rate, business meantime is confined 
to small quantities for immediate shipment. Forward 
bookings are almost unknown as the colliery quotations 
are unfavourable, and exporters are not disposed to take 
any undue risks at present. All round fuels, with the 
possible exception of Lanarkshire prime splints, are easily 
obtainable at current prices. Washed treble and double 
nuts are not so plentiful, and are inclined to firm, but 
smaller sizes are easy. Aggregate shipments amounted 


“ment. 





to 224,251 tons, against 262,492 tons in the preceding week, 
and 204,647 tons in the same week last year. The Swedish 
State Railways are asking for tenders for 108,000 tons of 
locomotive coal for April-June ; alse 5000 tons of bunkers. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
The Coal Trade. 


THE conditions in the steam coal section of the 
industry of this district have been rather disappointing, 
as new business has been very slow to mature, and, unfor- 
tunately for some collieries, tonnage has not been available 
to suit some of the orders which are held. All last week 
the position of collieries was by no means satisfactory, 
as will be seen from tho fact that the number of vacant 
loading berths averaged daily round about thirty, and on 
the last day of the week rose to as many as forty-two. 
On Monday the number was reduced to twenty-nine, 
which did not enable many collieries to make a very good 
start. The severe gale which raged over the week-end 
was responsible for many steamers not being able to make 
port, and even on Tuesday vessels which should have 
put in an appearance earlier had not been able to dock 
and were reported to be still sheltering round the coast. 
There may possibly be a certain amount of loading pressure 
later if steamers come up together, but it can only be of 
a temporary character, and meanwhile, collieries are 
compelled to work very irregularly. Shipments last week, 
according to the G.W.R. Company’s figures, were dis- 
appointing, as the total was only 374,450 tons, which 
compared with 394,410 tons for the preceding week and 
with 419,434 tons for the corresponding period of last 
year. Hopes are entertained that the removal of the 
French surtax of 15 per cent. will, before long, have a 
beneficial effect upon shipments from this area to France, 
but most of the big shippers have a fair idea what they 
will be able to do this month, and so far there is not a 
marked improvement upon their requirements. It is, 
however, possible, that later on fresh inquiries will be 
received which will lead to business. In other directions 
there is no material expansion in operations. Although 
the Danish State Railways are reported to have covered 
their requirements, it is understood that only a vei 
small quantity is being placed for Welsh coals, probably 
about 18,000 tons. A certain amount of business is being 
negotiated for Portugal for delivery the end of this year, 
and the greater part of 1933, and is expected to come to 
this district, while the Bristol Corporation has asked for 
tenders by the 16th inst. for 77,000 tons of washed and 
unwashed steam small coals for delivery at the Portishead 
electricity station over six or twelve months from April Ist. 
The news from Germany is not at all satisfactory, as the 
Reich Coal Board has decided further to curtail imports 
of British coal into Germany. As from the beginning of 
this month imports are to be cut down by 50,000 tons, 
and from April Ist there is to be an additional reduction 
of 50,000 tons. As reductions had been made previously 
the cumulative effect is considerable, as it will mean that 
as from the beginning of next month the quantity of 
British coal which may be imported will be at the rate of 
about 14 million tons per annum, whereas for last year 
the quantity exported from this country to Germany was 
nearly 3} million tons, and in 1929 over 5 million tons. 
It is true that the bulk of the British coals going to 
Germany has been drawn from the North-East Coast, 
but less business for the Northern coalfields reflects upon 
all the other coal-exporting districts eventually. 

Coalfield Audit. 

The ascertainment for the three months 
November, December and January for the South Wales 
coalfield has been received from the joint accountants, 
and whereas, for the preceding quarter there was a loss 
of 1$d. per ton on all coal disposed of commercially, 
this has been changed into a profit of 0-69d. per ton. The 
percentage payable on the 1915 standard came to 2 per 
cent., but as the miners are entitled under the agreement 
to 20 per cent., the result is that there will be no change 
in the wage rate for the ensuing quarter. The actual 
output was 8,978,864 tons, as against 9,085,413 tons in 
the previous three months. The proceeds at the pithead 
were 13s. 8-56d. compared with 13s. 8-04d. per ton, and 
the man shifts worked 8,918,351, compared with 9,043,959. 
The wages paid per shift were 8s. 10-7d., compared with 
8s. 11-5d., while the costs of production other than wages, 
were 4s. 9-87d., as against 4s. 10-54d. On balance there 
was a profit of £25,000, as compared with a loss of £57,000 
the previous quarter. After the payment of the minimum 
of 20 per cent., the deficiency is shown to be £674,000, 
which, with the previous deficiencies, makes a total of 
£2,884,783. According to Mr. O. Harris, the new secretary 
of the South Wales Miners’ Federation, there will have 
to be an increase of 3s. 11d. per ton in the price of coal 
to enable the miners to earn a living comparable with the 
pre-war time of 1914 and the coalowners to make a profit. 


Tin-plate Pool. 


At a meeting of the Welsh tin-plate trade last 
week it was decided to re-establish the tin-plate pool, 
which, some months ago, was abandoned, the object being 
to adjust production to the demand. It is, of course, 
dependent upon a 100 per cent. representation without 
which such a scheme was ed as impossible of achieve- 
Points of the scheme provide that no works shall 
operate to more than 75 per cent. of capacity until the 
demand generally is above that percentage of trade 
capacity. An assessor will decide the capacity of each 
individual works, and output will be restricted by a 
quantum allotment percentage. If a works exceeds the 
allotted percentage, it will pay ls. per box on the excess 
into the pool in the first quarter and 2s. per box in the 
second and subsequent quarters. Works which produce 
under their allotted percentage will draw out 1s. per box 
in the first quarter and 2s. per box in subsequent quarters. 
Works will continue to book their own orders as previously, 
but the minimum selling price was fixed at 16s. per basis 
box to operate immediately for an indefinite period. 





Development of Industry. 


It was decided at a representative gathering 
at Cardiff on Friday last to approve the appointment of 
a committee to consider the desirability of establishing a 
regional development council for the industrial area of 
South Wales and Monmouthshire, and Sir Horace Wilson, 
Chief Industrial Adviser to the Board of Trade, was invited 
to formulate the terms of reference to the various matters 
it is desirable the committee should consider with a view 
to their proposals and recommendations being submitted 
to a further conference. For the time being Swansea 
is not taking part in the movement, pending its repre- 
sentative’s report on the conference. Since then, the 
Lord Mayor of Cardiff, in consultation with Sir Horace 
Wilson, has chosen a committee of six to prepare a draft 
constitution and aims and objects for the proposed 
council. 


South Wales Miners. 


The executive council of the South Wales Miners’ 
Federation at Cardiff on Saturday unanimously accepted 
the ballot for the election of Mr. Oliver Harris as general 
secretary, and agreed that he should commence his duties 
officially as from March Ist. It was also decided that the 
question of reorganisation of the Federation should be 
taken in hand immediately, and a committee was appointed 
to report at an early date. 


Docks Traffic. 


The G.W.R. Company's returns of traffic at 
the six ports in this area under their control show that 
for the four weeks ended February 14th, imports and 
exports came to 2,122,361 tons, made up of imports 
326,726 tons, and exports 1,795,635 tons, which com: 
with an aggregate for the preceding month of 1,970,194 


tons, comprising imports 253,447 tons, and exports 
1,716,747 tons. 
Current Business. 
There has practically been no development so 


far as coal operations for prompt loading are concerned, 
and prices in all departments are unchanged. The feature 
of the market concerns freights. Orders are held for large 
sized tonnage for the Mediterranean, but very’ little is 
offering for employment in this direction. A fair amount 
of tonnage has recently been attracted to the river Plate, 
and the position is that there is a scarcity of prompt 
tonnage offering for Mediterranean destinations. The 
consequence is that rates of freight for Genoa have risen 
to 7s., whereas a month ago the rate was 5s. 10}d. to 6s. 
Small tonnage, however, is offered more freely. Coke is 
a steady market and patent fuel remains without material 
alteration, but pitwood is weaker at 20s. 3d. to 22s. 6d. 








EnorneerinGc Gotrine Socrety.—The twenty-third annual 
general meeting of the Engineering Golfing Society was held, 
by permission of the Institution of Mechanical Engineers, in the 
Institution building on Thursday, February 25th, the Captain- 
elect, Mr. C. W. Myddleton, in the chair. Office bearers for the 
current were elected as follows :—President: Sir R. A. 
Hadfield. Vice-presidents: D. A. Stevenson, E. L. Mansergh, 
F. J. Walker, 8. Price-Williams, W. H. Shortt, E. W. Timmis, 
K. A. Wolfe Barry, W. L. Mansergh, R. P. Wilson. Captain : 
C. W. Myddleton. Hon. secretary and treasurer: G. H. Hope- 
well. Hon. Auditor: 8. C. Lewis. Elected members of Com 
mittee: W. W. Hughes, P. V. Hunter, R. J. M. Inglis, E. FE. 
Lloyd, E. C. MacKellar, A. D. Mackenzie, H. E. Midgley, E. 8. 
New, C. Stewart. 

A New Vewrimation anp Coo.ine System.——Readers will 
still have fresh in their minds the memory of the Flettner rotor 
ship. The inventor of that device has recently turned his atten- 
tion to tne ventilation of road vehicles, and has produced « 
ventilator operated by the air current set up by the movement 
of the vehicle. The rotor is mounted in a suitable ition above 
the roof of the vehicle, and connected by a spindle with a fan 
which draws the foul air from the interior and delivers it into the 

t phere. The spindle is mounted upon ball bearings, and 
the rotor being heavy has sufficient inertia to continue to rotate 
when the vehicle stops to pick up or set down rs. 
The makers of the device state that in normal circumstances it 
will continue to run for about four minutes. Another interest- 
ing application of the device is provided by the circulation of 
the air in refrigeration cars. As in the case of the ventilator, 
the rotor is mounted above the roof of the car and connected 
by a spindle supported on ball bearings to an internal fan. 
Ducts are fitted inside the car into which the air is drawn by 
the rotor-driven fans. From the delivery side of the fans the 
air passes through an ice-box or other cooling device, and so out 
again into the car near floor level. In this way continuous circu- 
lation of the air is obtained. Such ventilators and circulators 
have been fitted to many vehicles on the Continent, and they are 
now being manufactured in this country by the British Flettner 
Ventilator and Equipment Company, Ltd., of Norfolk-street, 
Strand. 

Tomas Gray Memoriat Trust.——Under the will of the late 
Thomas L. Gray, the Royal Society of Arts has been appointed 
residuary legatee of his estate for the purpose of founding a 
memoria! to his father, the late Thomas Gray, C.B., who was for 
many years Assistant Secretary to the Board of Trade, Marine 
Department. The objects of the trust are “ the advancement of 
the science of navigation and the scientific and educational 
interests of the British mercantile marine.’ The Council now 
offers the following prizes :—(1) A prize of £100 to any person 
who may bring to its notice a valuable improvement in the 
science or practice of navigation proposed or invented by 
himself in the years 1931 and 1932. Competitors must forward 
their proofs of claim on or before December 31st, 1932, to the 
secretary, Royal Society of Arts, John-street, Adelphi, W.C. 2. 
(2) A prize of £100 for an essay on the following subject: “The 
rescue by another vessel of mgers and crew of a sinking 
vessel (a) when they are still on the vessel and while it is sti!! 
afioat, (6) when they have taken to the boats. Particular atten- 
tion should be given to improvements which might be effected 
in life-saving appliances and te the navigation and manceuvring 
of the rescuing vessel under varying weather conditions.’ 
Competitors must send in their essays not later than December 
3ist, 1932, to the secretary. Royal Society of Arts, at the above 
address. The essays must be typed in English. They must be 
sent in under a motto, accompanied by a sealed envelo 
enclosing the author's name, which must on no account be 
written on the essay. A breach of this regulation will result in 
disqualification. Both competitions are open to persons of any 
nationality, but in the case of the essay competition only, com- 

titors must be past or present members of the seafaring pro- 
foasion, The Council reserves an option on the copyright of the 
successful essay or essays, but does not claim any rights in respect 
of any invention to which a prize may he awarded. 
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N.W. Coast— 


(1) Native .. 16/6 to 20/- 
(1) Spanish. . 17/— to 21/- 
N.E. Coast— 
Native ae 18/— to 21/- 
Foreign (c.i.f.) 16/6 to 17/- 
PIG IRON. 
Home. Export. 
£ s. d. se. d. 
(2) ScorLanp— 
Hematite Vea nied ee ee ie 
No. | Foundry Tae ty. ot 
No. 3 Foundry c «ss Care. 
N.E. Coast— 
Hematite Mixed Nos. .. 3 4 0 340 
No. 1 ee oie ey 364 €«6 
Cleveland— 
No. 1 él ee ie 310 
Siliceous Iron 2. 8r@. 310 
No. 3 G.M.B. .. 218 6. 218 6 
No. 4 Foundry 217 6. 217 6 
No. 4 Forge 217 0. 217 0 
Mottled 216 6. 216 6 
White 216 6. 216 6 
MIDLaNDs— 
(e) Staffs.— (Delivered to Station). 
All-mine (Cold Blast) -- . 
North Staffs. Forge & 8 6. 
o » Foundry... 3 6 0. . 
(e) Northampton— 
Foundry No. 3 S°O+é 
Forge ih)” we 337 8 
(¢) Derbyshire— 
No. 3 Foundry 3:6 '@:. 
Forge 3012 «0 
(8) Lincolnshire — 
No. 3 Foundry 
No. 4 Forge 
Basic 0 = 
(4) N.W. Coasr— 
N. Lancs. and Cum.— 
(3 15 6 (a) 
Hematite Mixed Nos. .. |4 0 6 (6) 
| 4 5 6(e) 





MANUFACTURED IRON. 


Home. Export. 
£ s. d. £ «6. d. 
ScoTLanp— 
_ eee kk S, 9 5 O 
Best 
N.E. Coast 
Iron Rivets .. .. .. 13 5&5 @O. 
Common Bars -- Wl 0. 
Best Bars “ ca ee O' 
Double Best Bars . -. 110 0. 
Treble Best Bars 200. 
Lancs.— 
Gooem Heme si kee ORB“ @ : 
Second Quality Bars .. 8 5 0. 
Hoops 200. 
8. Yorxs.— 
Crown Bars .. o O88. 6. 
Best Bars 1015 0. 
Hoops 200. 
MipLanps— 
Crown Bars .. -- 9 & Oteold 7 6 
Marked Bars (Staffs.) - 82 8 .0.,. 
Nut and Bolt Bars (al!) BE Oe os. 
Gas Tube Strip 10 10 Otol0 12 6 
STEEL. (d) 
(6) Home. (7) Export. 
£6. d. £ s. d. 
(5) Scoritanp 
Boiler Plates (Marine)... 9 0 O.. .. 810 0 
oe » (Land) - — 
Ship Plates. jin.andup 8 15 0 716 0 
Sections... oa a ee aan..o 
Steel Sheets, tin. . Sa 716 0 
Sheets (Gal. Cor. 24 B.G. i015 0. 100 0 





» Silicon, 45 p.c. to 50 p.c. 


- » Tp... 

»  Venadium .. 

» Molybdenum , 

» Titanium (carbon free) 
Nickel (per ton) ers 








(1) Delivered. 
All delivered Glasgow Station. 


(2) Net Makers’ Works. 


rail at ovens and f.o.b. for export. 


Ferro Cobalt .. 





(3) f.0.b. Makers’ Works, approximate. 
(7) Export Prices—f.o.b. Glasgow. 
(9) Per ton f.o.b. 
Ordinary Ship, Bridge, and Tank Plates and Sections, 15/- 


(a) Delivered Glasgow. 






unit 


12/9 per Ib. 


6/3 per lb. 
9d. per Ib. 


. £250 to £255 


10/— per Ib. 


(6) Delivered Sheffield. 
if home consumers confine purchases from associated British Steel Makera. 


Home. Export. 
N.E. Coast— £8. d. £ s. d. 
Ship Plates .. .. .. 815 0 715 0 
eS on oe gk , 7% @ 
Boiler Plates (Marine) .. 10 10 0 . 
” ” (Land) *“* 10 0 0 . 
Joiste we wlet, opts. do JR GED een EY 
Heavy Rails .. .. .. 810 0. 
Fish -plates 12 00. 
Channels Me it ee S-. £9 to £9 5s. 
ae 3. 6 ee Se 
meee < nc ee aw, Oe 
N.W. Coast— 
Barrow—. 
Heavy Rails .. yk. eas 
Light Rails 810 Oto 815 0 
Billets 610 Oto 9 0 0 
MANOHESTER— 
Bars (Round) ; S°2.1¢. 
» (Small Round) in hott 
Hoops (Baling) .. 0 0 0. 0 
» (Soft Steel) 900.. 15 0 
ere) i a ee ae 
» (Lanes. Boiler) .. 812 6to 815 0 
SHEFFIELD— 
Siemens Acid Billets 9 2 6 (basis) 
Hard Basic .. . 8 2 Gand8 12 6 
Intermediate Basie 612 Gand7 2 6 
Soft Basic So O .0 as 
Hoops .. 910 Oto 915 0 
Soft Wire Rods 710 @. 
MipLanps— 
Small Rolled Bars 
(all British). . 7 5 Otc 715 0 
Small Re-rolled Bars . 612 6to 615 0 
Billeteand Sheet Bars .. 5 7 6to 510 0 
Galv.Sheets,f.o.b.L'pool 910 0 .. 
(2) Staffordshire Hoops 910 0. 
(d) Angles eect ..°¢ -@h. 
(d) Joists 815 0. 
(d) Tees oe oT Ws. 
(d) Bridge and Tank Plates. me oe 
Boiler Plates .. om, Se 
NON-FERROUS METALS. 
SwansEa— 
Tin-plates, 1.C., 20 by 14 f.o.b. 16/- 
Block Tin (cash) . 137 156 0 
™ (three meets) 140 0 0 
Copper (cash). . oe 32 6 3 
is (three months). . 3215 0 
Spanish Lead (cash) 12 8 @ 
* +» (three months) i3 0 0 
Spelter (cash) ae ie 
» (three months). . 13 8 9 
MANCHESTER— 
Copper, Best Selected Ingots 3y C8 CO 
* Electrolytic 4100 
oe Strong Sheets .._ .. 66 0 0 
a Tubes (Basis Price), fb. 0 0 10) 
Brass Tubes (Basis Price), Ib. 0 0 
» Condenser, Ib. vitide 0 01} 
Lead, English 1410 0 
» Foreign 1215 0 
Spelter 13 12 6 
Aluminium (per ton—raw ingot) £95 
FERRO ALLOYS. 
Tungsten Metal Powder 2/4 per Ib. 
Ferro Tungsten 2/— per Ib. 
Per Ton. Per Unit. 
Ferro Chrome, 4 p.c. to 6p.c.carbon .. £24 12 6 7/- 
- 6 p.c. to 8 p.c. .. £23 10 0 7/- 
8 p.c. to 10 p.c. . £22 15 0 6/6 
Specially Refined. . , 
Max. 2 p.c. carbon . £3610 0 10/- 
1 p.c. carbon - £443 10 0 12 - 
0-70 p.c.carbon.. £52 10 0 13/- 
i 7 » carbon free 11d. per Ib 
Metallic Chromium po) es .. 8/1 per Ib. 
Ferro Manganese (per ton) . . £11 O Ofor home 


. £11 10 0 for export 
£9 15 0 scale 5/— per 
unit 
- £15 10 0 seale 7/- per 


(4) Delivered Sheffield. 
(8) Except where otherwise indicated, coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on 
(d) Rebate ; Joists (minimum), 22/6 ; 
(e) Delivered Black Country Stations, 


(¢) Delivered Birmingham. 


Current Prices for Metals and Fuels. 





(5) Glasgow, Lanarkshire and Ayrshire. 








FUELS. 
SCOTLAND. 
LANARKSHIRE- 
(f.0.b. Glasgow)}—-Steam .. 
. es Ell te 
Splint .. 
Trebles 
Doubles 
o oe Singles .. 
AYRsHInE— 

(f.0.b. Ports)—Steam 
” - Jewel 
»» - Trebles 

FiresHIRE— 
(f.0.b. Methil or Burnt- 
island)—Steam .. 
Screened Navigation 
Trebles 
Doubles .. 
Singles 
LorHians— 

(f.0.b. Leith Best Steam 
Secondary Steam . 

Trebles .. 
Doubles .. 
Singles 
(8) N.W. Coasr ENGLAND. 
Steams . 
Household 
Coke 
NorTHUMBERLAND 
Best Steams 
Second Steams 
Steam Smalls 
Unscreened 
Household 
Durnam— 
Best Gas 
Second .. 
Household 
Foundry Coke 
SHEFFIELD— 

Best Hand-picked Branch 26/6 to 27/6 
South Yorkshire Best .. 22 
Derbyshire Best Bright House 22 
Sereened House Coal 19/ 
Best Screened Nuts 17/— to 18 
Small Screened Nuts 14/6 to 15/6 
Yorkshire Hards 16/ 
Derbyshire Hards 16/- to 18/- 
Rough Slacks 8/6to 9/6 
Nutty Slacks .. T/-to 8/6 
Smalis .. , 5/-to 6/- 
Blast-furnace Coke (Inland)... 
Furnace and Foundry Coke (Export), f.o.b., 

Carpirr--— (9) SOUTH WALES. 

Steam Coals : 

Best Smokeless Large .. 
Second Smokeless Large 
Best Dry Large... 
Ordinary Dry Large 
Best Black Vein Large 
Western Valley Large . 
Best Eastern Valley Large .. 
Ordinary Eastern Valley Large 
Best Steam Smalls i 
Ordinary Smailis 
Washed Nuts ny 
No. 3 Rhondda Large . 
oe Smalls 
No. 2 - Large . 
e Through 
Smalls 
Pouniey Coke (Export) 
Furnace Coke aaah 
Patent Fuel 
Pitwood (ex ship) .. 
SwansEa— 
Anthracite Coals : 
Best Big Vein Large 
Seconds .. 
Red Vein + 
Machine-made Cobbles 
Nuts 
Beans 
Peas - ; 
Breaker Duff .. 
Rubbly Culm 
Steam Coals : 
Large 
Seconds 
Smalls .. . 
Cargo Through 







Export. 
13/— to 13/3 
14/3 
14/— to 16/- 
12/6 
10/9 
9/6 


13/- 
17/- 
12/6 


11/6 to 12/6 
16/6 
12/6 to 13/6 
10/6 
9/6 


12/- 

11/9 
11,9 to 12/ 

10/9 

9/6 


21/9 
32/6 to 51/8 
20/6 to 22/6 


13/6 
12/3 to 12/6 
8/6 
12/6 to 13/- 
27/— to 39/- 


14/6 
13/3 to 13/6 
25/— to 37/- 

24 


12/— to 12/6 on rail at ovens 


18/— to 18/6 


19/6 to 
18/9 to 
19/— to 
17/9 to 
18/3 to 
17/9 to 
17/74 to 
17/3 to 
13/- to 
1l/— to 
19/- to 
19/9 to 
15/- to 
17/- to 
15/6 to 
14/- to 
22/6 to 
17/- to 
19/- 

20/6 to 3 


36/— to 
27/- to 
22/6 to 
41/6 to 
40/— to 
28/6 to 
18/6 to 
8/6 to 
8/3 to 


38/6 
32/6 
27/6 
48/6 
48/6 
32/6 
21/- 

9/6 

8/9 


20/- to 20/6 
18/~ to 20/- 
11/6 to 13/- 
16/— to 17/6 


(6) Home Prices— 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 


The Engineering Trades. 

Durine the past year 300,000 foreign workers 
are declared to have left the country, and it is officially 
stated that close upon that number of unemployed are in 
receipt of out-of-door relief, while the great mass of 
operatives are not working more than three or four days 
a week. Most manufacturers are keeping men on as long 
as they can in view of an early distribution of orders on 
account of the nativnal programme of public works, while 
the railway companies must purchase considerable quan- 
tities of rolling stock when a vote by Parliament provides 
them with the financial means of doing so. The national 
programme seems, nevertheless, to be jeopardised by the 
financial stringency. All this work can only have a tempo- 
rary effect upon industrial activity, and when looking to 
the future the difficulties appear to be almost inter- 
minable. The trouble arises from the fact that the engi- 
neering industries have been developed too rapidly. Except 
in a few branches, euch as motor cars, manufacturers 
refused to allow themselves to be drawn into mass pro- 
duction, and, in a general way, French makers are Jess 
dependent on foreign trade than others, though export 
orders are necessary to provide for the fluctuations of the 
home demand. At first it was hoped to develop that trade 
with the aid of financial assistance to neutral markets in 
Central and Western Europe, but even that could not 
eliminate competition from countries in a better position 
to supply those markets, and while French capital was 
accepted the orders, for the most part, went elsewhere. 
The French are losing their foreign trade because they 
cannot compete with the Germans, who have invaded their 
own market to the extent that, during the past three years, 
the imports of German machinery and metallurgical pro- 
ducts mto France increased from 800 million francs to 
1700 millions and then to 2400 millions. The French do 
not admit that this increase is a direct result of repara- 
tions, and they are only anxious now to protect their own 
market by means of quotas, while a suggestion has been 
made that it would be better to transfer superfluous plant 
to neutral markets like Jugo-Slavia. There is a growing 
idea that it would be preferable to cut down over-developed 
factories which can only be run with the aid of imported 
labour, and to rely more upon the smaller workshops, 
which have all along maintained themselves by specialisa- 
tion and are likely to adapt themselves more readily to the 


changed conditions. 


Shipping. 

The discomfiture of the Compagnie Générale 
Transatlantique has awakened national attention to the 
state of merchant shipping generally, and the Government 
is now dealing with the matter seriously, its first action 
being to suppress the Ministry of Merchant Marine and to 
transfer the services to the Ministry of Public Works. This 
concentration is intended to avoid the conflicting policies 
that tend to hinder the reorganisation and control of the 
companies that receive State subsidies. The Senate has 
confirmed the advance of 110 million francs by the State 
for the working of the Transatlantique for six months 
from January Ist last. The Cc ission of the Senate has 
now to examine another proposal to continue work on the 
ships under construction. With a deficit of 180 million 
france for the year 1931, the situation of the “ Transat " 
is regarded as extremely precarious, but every effort will 
be made to put the company on its feet again under rigid 
State control, though it is announced that those respon- 
sible for the company’s failure must be dealt with before 
the Government introduces its new plan to save the com- 
pany from bankruptcy. Meanwhile, the other shipping 
companies claim that drastic measures must be under- 
taken to protect merchant shipping, which, they say, has 
been sacrificed to industrial interests by the import 
quotas, super-taxes, and other restrictions on sea-borne 
traffic, and they point out that French shipping is placed 
at @ great disadvantage by the application of the eight 
hours’ working day to the mercantile marine as well as by 
other legislation that increases the charges on shipowners. 
At the beginning of the year there were 3,568,896 tons of 
shipping which contributed largely to the national industrial 
activity, and any neglect of the shipping trade during the 
present exceptionally difficult period would be disastrous 
to the country. Therefore shipowners claim that they 
should receive more assistance from the State, and no 
doubt the interests of the whole shipping industry will be 
fully dealt with in the plans which the Government is now 
preparing for a general reorganisation of those maritime 
services that are helped by State subsidies. 


The Steel Situation. 


The chief factor in the iron and steel situation is 
the attitude of Belgian producers who are making con-, 
siderable sacrifices to dispose of steel in foreign markets, 
and are declared to have taken orders for billets in England 
at £2 7s. 6d. gold per ton, while the price of bars has under- 
gone a further reduction. On account of the difficulty of 
coming to an agreement amongst themselves, Belgian pro- 
ducers alone stand in the way of the reconstitution of the 
Steel Cartel. During the past week they held meetings in 
Brussels in the hope of settling upon quotas, and French 
representatives were present ready to deal with the ques- 
tion of import quotas for Belgian steel into France in the 
event of the proceedings terminating satisfactorily ; but 
nothing could break down the exactions of the “ outside ” 
producers, and the constitution of the Steel Cartel therefore 
appears to be as far off as ever. The Belgians continue to 
insist upon an increased quota of steel production in order 
to satisfy the claims of the dissentient firms, but neither 
France nor Germany will give way, so that the steel trade 
is deprived of the moral effect that might follow upon a 
Continental agreement to restrict output. 





Poland’s Navy. 
The Government of Poland has taken delivery at 
Cherbourg of the third submarine constructed by the 
Chantiers Navals Frangais. All three are of the same 
type, displacing 1000 tons at the surface. They have two 
oil engines, each of 900 horse- 
motors of 600 horse-power each 


wer, and two electric 
Tor r propulsion when sub- 








British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are pri in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent O 





Sale Branch, 25, Southampton-b Chancery-lane, W.C., 
at le. each. 

The pert me: is the date o af euptention 5 the second date, 
at the end of the date of the acceptance of the 


complete aa 


DYNAMOS AND MOTORS. 


365,482. June 26th, 1931.—AvuTomatic ReocuLators For 
Dywamo-ELecTric Macuines, Robert Bosch Aktiengesell- 
schaft, of 4, Militarstraase, Seuttgart, Germany. 

This invention relates to aut tors for continuous 
current dynamos of small capacity heving a pressure of about 
12 volts. The choice of the material for the contacts for these 
regulators is particulerly difficult. Silver oxidises and easily 
fuses. Tungsten is suitable for oA of contacte of regulators 
of dynamos having a vol 2 volts and over, but not for 
dynamos having a lower vo! page. According to the invention a 
contact arrangement is obtained which is entirely satisfactory. 
The field winding A ana the voltage coil B of a dynamo are con- 
nected to the positive brush of the armature (, the negative brush 











N° 365,482 
“if r 
D A 
‘ 4 B 
E 
ot "a F 
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of which is earthed. The resistance D, the end of which, like 
that of the voltage coil B, is earthed, is connected to the field 
winding A. The armature E of the pees is provided with 
a contact F, which is earthed through the return tension spring. 
The contact F consists of silver, and lies, in the position of 
rest of the armature E, against a contact G, which is composed 
of tungsten and forms the anode. In the position of rest, the 
pair of contacts E, G are closed and the resistance D thereby 
is 











short circuited. If the armature of the lat 

at a certain voltage the two contacts F, G are © , and the 
> is « ted in series with the field winding A. 

With this contact arrang it it is possible to dynamos 

having a pressure of 6 volts quite satisfactorily through a regu- 


lator having a single pair of contacts.—January 21st, 1932. 


TELEGRAPHS AND TELEPHONES. 


364,782. December 5th, 1930.—Dimectionat Rapio Trans- 
MITTERS AND Recervers ror Use on very Snort st 
Telefunken Gesellschaft fur drahtlose Telegraphie, m.b.H., 
of 12-13, Hallesches Ufer, Berlin, Germany, and Werner 
Ludenia, of 57, Holstei , Berlin-Steglitze. 

The rays proceeding from a rod haped dipole diator are 
polarised, i.e., radiate substantially only in one plane, so that 
if transmitting and receiving radiators are 

to one another a maximum strength is obtained at receiver, 

while, if they are mutually oe. 4 minimum of received 




















ae is obtained. Acco to this invention this 
nomenon is utilised to provide a ly directi ti 
ose suitable for use for a ither or toch transmit 
ting and receiving stati d with rod-shaped 
radiators mounted on a rotating conde so as to be rotatable 
in a horizontal plane, and scale arrang ts are iated with 
N°364 782 
i < 
Fig.! 
B 
Fig.2 
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the dipoles’ to"show the position of the angle at any time. Fig. | 
shows an arrangement which may be employed either as a 
transmitter or as a receiver according to whether an exciter, 
ora tifier is ted to the dipole at A. It is, however, 
more advantageous to provide separate dipoles for transmitting 
and receiving as chaen in Fig. 2, in which the dipoles are shown 
at Aand B. The dipoles are preferably cabagel ot t right angles 
to each other so that mutual disturbance of the fields is avoided 
as far as possible. It is also of advan to arrange a rod- 
shaped conductor of le equal to half the eT, wave 
paralle! to the dipole anh a distance of i 
of wo wave length and 
taneously with the dipole. With this ‘covenguasens a single 
pon = on An Rip ane d in a rotation of 360 deg. 
—January 14th, 1932. 








TRANSMISSION OF POWER. 


364,200. October 9th, 1930. CHOKING Coins FOR Heavy 
Current Networks, Si twerke Aktien- 
geselischaft, of Berlin-Siemensstadt, Germany. 

This specification describes an arrangement of choke coils for 
limiting fault currents in networks. The ~~~ Fig. 1, 
shows an interconnected network with four feeding points 
ee et ig te ge through the lines 
E, F, G, and H. At both sides of the feeding points there are 
the choking coils J and K, L and M, N and O, P and Q, which 
are arranged in pairs. The individual coils of the are, in 
normal working, Snemntea t in parallel in relation to direction 
taken by the current which can-be seen from the arrows in ful! 
lines. If, however, at some point of the net—say, for example, 
at R—a short circuit occurs, then short-circuit currents will 
flow along the paths shown by the arrows in broken lines, whereby 











the pairs of coils J and K, L and M, and also P and Q are 
traversed by current in series. This is the reason for the use of 
choking coils. In this case, however, the inductive drop in 
potential, which in normal working is caused by the chokes in 
the net, must be taken into account, and the object of the 

tion is to red the drop. This is attained by increasing 
the mutual infl of the chokes adjacent to a feeding point 
by arranging the oiegs of the two chokes one within the 
other. Two w examples of the invention are shown in 
Figs. 2 and 3. Fig. 2 shows the construction of two cylindrical 
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chokes 8 and T, which are mounted concentrically in relation to 
each other. Furthermore, the chokes are so subdivided and 
interconnected that a number of windings U and V of each choke 
lie in one winding surface, and the other windings W and Y 
of each choke lie in the other winding surface. This arrange 
ment a special advantage that the self-inductances of 
the two chokes are equal to each other. Fig. 3 shows the work- 
ing example for disc-shaped choking coils in which the winding 
dises of one coil alternate in axial direction with the wind 
ing dises of the other coil.—January 7th, 1932. 


AERONAUTICS. 


365,417. March 3ilet, 1931.—Devices ron Stapuasine Arno- 
PLaNes, L. Constantin, 26, rue Eugéne-Flachet, Paris, 


France. 

In this machine the elevating rudder is controlled, to keep the 
main wings at the proper angle, with regard to the wind, by the 
wind vane P. This vane is mounted on the axis A and operates 
the rudder through the linkage and wires B B. The vane can be 
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set for any desired elevation by the hand lever C. At H there is 
the devies shown in detail in Fig. 2. By moving the rack D, by 
means of the hand wheel E, either up or down, the two wires 
F and G can be shortened or lengthened to adjust the angle of the 
rudder, with to the wind vane, to accommodate changes 
in the — of the centre of gravity of the machine.—.J anuary 
2ist, 1 


MACHINE TOOLS AND SHOP APPLIANCES. 


365,404. March 2ist, 1931.—Vatve Gear ror Rock Driais, 
G. H. T. Rayner, 14, Broomhall-road, Sheffield; and P T. 
Rayner, 37, Ashland-road, Sheffield. 

The air inlet of this drill is shown at A and the two exhaust 
ports at BB. The valve C controls the inlet of pressure air to 
the ports D and E by means of the collar F. shown, the 
drill piston is at the left-hand end of its stroke and the valve on 











the right. Air is admitted to the working cylinder by the port D, 
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and also passes through the fine port G to the back of the valve 
chamber. The peso there is, however, lowered through 
escapement thro the passage H and port J. Exhaust from 
the front end wt the cylinder takes place ory the port E. 
At the end of the stroke of the main nd of tha val K is 
uncovered. p air is admitted to the ey end o! valve 
chamber, the valve is thrown over, and the cycle is repeated 
January 21st, 1932. 





MISCELLANEOUS. 


16th, 1930.—-Merouny Arc Recririers, The 
British Thomson-Houston Company, Ltd., of Crown 
House, Ald London, W.C.2, and Frank Percy 
Whitaker, of 237, Clifton-road, ny 
Several methods of cooling a in accord - 
anne cath GT teeciaiin abt Gaaatnedl cat he eneumeunying 
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drawings show one of them. The object of the invention is to 
maintain an even t over practically the whole surface 
of the vacuum chamber and to avoid a any part being cooled locally 
to a temperature co ing to that of thet supply water, 
even thoi the temperatures of the inlet and outlet water are 
widely different. The inlet A leads into a manifold B, from 
which pipes C extend into the chamber D. These pipes C open 
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into the lower end of the chamber remote from the outlet E, 
and are s around the chamber F, as will be seen from the 
lower drawing, which is a section on line X—-X. It will be 
appreciated that cooling water entering at A will through 
a hot region at the upper part of the chamber D, and when 
it issues at the ends of the tubes C, as shown by the arrows, it 
will have reached a temperature above that at the inlet A. 
H is the usual cathode and J the anode.— December 16th, 1931. 


364,422. March 9th, 1931.—Parer Putp Macuines, W. G. 
Fraser, Coronation Wharf, Townmead-road, Fulham, 
London, 8.W. 6. 

The principa) claim in this specification for a shredding 
machine appears to be connected with the first part of the rotor 
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\, which is described as a worm device for the purpose of 
ensuring the continuous transfer of the material to be treated 
from the feed hopper B te the beater arms C. The form of these 
beaters is shown in the end section, The outlet for the pulped 
material is marked D.—January 7th, 1932. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in thia col , are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Tuesday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


TO-DAY. 


InstTITUTE oF Mariwe Enoineers.—85-88, The Minories, 
London, E.C. 3. Annual General Meeting. 6 p.m. 


InstrTuTs oF Metats: SHerrreiLp Locat Section.—In the 
Non-ferrous Section of the Applied Science it of the 
University, St. George’s-square, Sheffield. Conjoint meeting 
with Sheffield Technical Trades Society. ‘ Defects in Spoon 
and Fork Blanks,”’ by Mr. W. R. Barclay. 7,30 p.m. 

InstiTuTION oF MercHanicaL EnorveEers.—Storey’s-gate, 
St. James’s Park, 8.W.1. Informal meeting. Discussion, 
“Industrial and Commercial Waste,”’ to be introduced by 
Mr. J. L. Hodgson. 7 p.m. 

InsTITUTION OF MUNICIPAL AND County Enoineers : NorrTu- 
Western District.—Visit to Irlam Works of the Lancashire 
Steel Corporation, Ltd., Irlam, near Manchester. Assemble at 
works 12.15 p.m. . 

Junior Instrrution or Enorveers.—39, Victoria-street, 
5.W.1. “ The —— of Commercial Copper from its 
Ores,” by Mr. T. J. Taplin. 7.30 p.m. 

Paysicat Socrery.—At the Imperial College of Science, 
Imperial Institute-road, South Eacaheates 8.W.7. “A 
Vacuum Calorimeter for High Temperatures,” by Messrs. L. G. 
Carpenter and T. F. Harle; “A New Tilted Electrometer,”’ 
by Mr. Hugh Carmichael; ‘‘ The oan ee > Modes of Vibra- 
tion of Truncated Conical Shells with Appl ications to Loud- 
speaker Diaphragms,"’ by Dr. N. W. McLac a demonstra- 
tion on some lecture experiments in elernating currents will 
be given by Mr. Wm. nett. 5 pun. Editing Committee 
meeting, 3.30 p.m.; Council meeting, 4 p.m. . 

Rattway Cuivus. — 57, — Fetter-lane, E.C.4 
** 200 m.p.h.,” by Mr. D. V. Levien. 7.30 p.m. 

Royat Instirution or Great Brrram.—2l, Albemarle- 
street, Piccadilly, W. 1. Discourse, “Michael Faraday and 
Electro-chemistry,”’ by Sir Harold Hartley. 9 p.m. 





Lecture, 





TO-DAY anp SATURDAY, MARCH 5ru. 


Barrise Ixpusrrigs Fai, 1932.—Castle Bromwich, Bir- 
mingham, To-day ; White City, To-day and March 5th 


SATURDAY, MARCH 6rs. 


InstituT£ oF British FounpRYMEN: LaNcAsHIRE BRaNcH. 
—At the College of Technology,  Sackville-street, Manchester. 

*Some Notes on the Centrifugal Castings Process,” by Mr. 
J. E. Hurst. 3.30 p.m. 


INsTITUTION OF ELxcTricaL ENGINEERS: NortH MIDLAND 
StupDENTs’ SectTion,—Visit to the Thorpe Stapleton Sewerage 
Works of the Leeds Corporation. Meet outside the General Post 
Office, City-square, Leeds, at 2.15 p.m. 


SUNDAY to SUNDAY, MARCH 6rxn ro 13rs. 


Lerezic Sprine Farr, 1932.—General Sample Fair, March 
6th to March 12th ; Engineering and Buildi airs, March 6th 
to March 13th; Textile Fair, March 6th to March 9th. Open 
daily. 


MONDAY, MARCH 7ru. 


Ne Surveyors’ Instirution.—12, Great George- 
street, S.W. “Causes, Consequence and Cure of Damp in 
Buildings,” by Mr. R. Fitzmaurice. 8 p.m. 


INSTITUTION OF ExectTRicAL ENGINEERS: NortTH MipLtanxnp 
StupEnts’ Section.—-Visit to the works of the Yorkshire Pure 
Tee and Cold Storage Company. Meet at Leeds Corn Exchange, 
7.15 p.m. : 


Roya. Society 
Howard Lecture. 
Chorlton. 8 p.m. 


Socrery or Cxemicat Inpustry.—Joint Meeting. An 
inaugural meeting of the newly formed Food Group will be 
held jointly with the London 5 ae * in the Chemical Society's 
rooms, Burlington House, W. Discussion, “Science and 
Food,” by Dr. L. H. Lampitt. Spe. 

WOLVERHAMPTON AND DusTsicr ENGINEERING Socrery.— 
The Victoria og Wolverhampton. Generation in 
Factories,” by Mr. H. E. Partridge. 7.30 p.m. 


TUESDAY, MARCH 81x. 


INstITUTE OF MaRINE ENGINEERS.—The Minories, London, 
E.C. 3. * Pulverised Fuel Firing with special reference to Power 
Station Practice,” by Mr. 8. B. Jackson. 6 p.m. 


Institute oF Metats: Swansea Loca Secrion.—At the 
Y.M.C.A., Swansea. “ piotaRognnhy in Industry,” by Mr. 
Roosevelt Griffiths. Also annual general meeting. 6.15 p.m. 

INSTITUTION oF AUTOMOBILE ENGINEERS.—King’s Head 
Hotel, Coventry. ‘“‘ Motor Cycle Progress: Past, Present, and 
Future,”’ by Captain H. D. Teage. 7.30 p.m. 

INstrruTionN or Crvm EnNorveers.-—-Great George-street, 
8.W.1. Discussion, “The Electrification of the M Sub- 
urban Section of the South Indian Railway,’’ by Mr. B. G. White. 
6 p.m. 

INsTITUTION OF Crvm ENGINEERS, INsTITUTION OF MecHA- 
NICAL ENGINERRS, LysTITUTION OF ELEcTRICAL ENGINEERS : 
MIDLAND GRapUATE AND Srupent Secrions.—Midland Hotel, 
Birmi . The Annual Joint Meeting. A representative of 
each Institution will read a short paper on the subject of ‘ Have 
Engineers Made the Best Use of Natural Power ? '’ which will be 
followed by a discussion. 7 p.m. 

INSTITUTION OF PETROLEUM TRCHNOLOGISTs.—At the House 
of the Royal Society of Arts, John-street, Adelphi, W.C. 2. 
Presidential Address by Mr. J. Kewley. 6.15 p.m. 

Instrrvution or Etecrrican Encrverrs.—39, Elmbank- 
crescent, Glasgow, C.2. Scottish Centre. “‘ Recent Develop- 
ments at Yoker Power Station,” by Mr. N.C. Bridge. 7.30 p.m. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND. 
—39, Elmbank-crescent, Glasgow, C. 2. ** Recent Improvements 
and Reconstruction Works in Glasgow Harbour,” by Mr. A. (. 
Gardner. 7.30 p.m. 

MANCHESTER GEOLOGICAL AND MINING Soctety.—Queen’s 
Chambers, 5, John Dalton-street, Manchester. ‘* Mountain 
Mines in Lancashire,’ by Mr. L. H. Tonks and Mr. R. C. B. 
Jones. 4 p.m. The Council will meet at 3 p.m. 

Royat Iwystrrvution or Great Barrrars.—2l, Albemarle- 
street, W.1. ‘ Detonating Substances,” by Professor W. E. 
Garner. This lecture and the one which should have been given 
on March 15th have been cancelled owing to a serious accident 
to Professor Garner. 


Arts.—John-street, Adelphi, W.C. . 
* by Mr. Alan E. 


OF 
“ Oil Engine Traction,’ 


WEDNESDAY, MARCH 9rz. 

InstIruTION or Crvm EnNocrveers.—Great George-street, 
Westminster, 8.W.1. Students’ meeting. ‘‘ Foundations for 
Buildings,”’ by Mr. F. Breakwell. 6.30 p.m. 

InstrTuTe OF Merats.—Trocadero Restaurant, Piccadilly- 
circus, W.1. Annual dinner and dance. 7 p.m. 

INSTITUTION OF ENGINEERS-IN-CHARGE.—St. Bride Institute, 
Fleet-street, E.C. 4 “The Development of the Thermionic 
Valve,” by Mr. F. E. Henderson. 7.30 p.m. 

lnsTITUTION OF MuwnictpaL anp County ENGINEERS: 
Nortu-Western District.—At the Engineers’ Club, Albert- 
square, Manchester. ‘‘ Transport Problems,” by Mr. N. E. Box. 
6.45 p.m. 

Royat Socrery or Arts.—John-street, Adelphi, W.C. 2. 
“ Afforestation Work in the Central Plateau of France,’’ by 
Professor Edward P. Stebbing. 8 p.m. 


WEDNESDAY ayv THURSDAY, MARCH 9ru aynp 10ru. 


Instrrute or Metats.—In the Hall of the Institution of 
Mechanical Engineers, Store sary 8.W. 1. Twenty-fourth 
1 general Re of For 
programme see page 137. 
THURSDAY, MARCH 10ra. 

InstiTUTE OF British FounpRYMEN: LaNCASHIRE BRANCH, 
Burnizy Section.—In the Municipal College, Ormerod-road, 
Burnley. Annual general meeting. Discussion, opened by Mr. 
John Jackson. 7.15 p.m. 

lystTITUTE oF Marine Enoineers: Jontor Sectiow.—The 
Minories, E.C. 3. Debate: ‘ Steam versus Diesel Machinery for 
Marine Propulsion,” openers, Mr. H. R. Tyrrell and Mr. E. W 
Cranston. 7 p.m. 

INSTITUTION OF remo, 
Victoria Embankment, W. &. 

Mr. J. Bruce. 6 p.m. 

INSTITUTION OF MECHANICAL ENGINEERS: YORKSHIRE 
Brancu.—Hotel Metropole, Leeds. ‘Testing of Materials for 
Service in High-temperature Steam Flant,’’ by Mr. R. W. 
Bailey and Mr. A. M. Roberts. 7.30 p.m. 

InstiTuTION OF MuwNicrraAL AND County ENGINEERS: 
Sovran Mrpianp Districr.—-Visit to works of George Kent, 
Ltd., Luton. 11 a.m. Visit to works of Skefko Ball Bearing 
Company, Ltd. 2.30 p.m. 

InstiTuTION OF STRUCTURAL Enoiuverrs.—10, Upper 
Belgrave-street, S.W.1, “ Tolerances and Clearances in Struc- 
tural Steel Work,” by Mr. J. Stuart Lewis. 6.30 p.m. 








wr 


ENGINEERS.—Savoy-place, 
“Modern Boiler Plant,” by 





STEPHENSON Locomotivs Socrery.—At Headquarters, King’s 
Cross. ‘Some Factors Affecti: the Riding of Coaching 
Stock,” by Mr. A. J. Dymond. 6.30 p.m. 


FRIDAY, MARCH litu. 


AssooraTiION oF Ex-Srmemens Men.—Gatti’s Restaurant, 
King William-street, Strand, W.C.2. Smoking concert. Par- 

tiowlars from Mr. J. Snow Huddleston, Dagenham Dock, Essex. 

InstrruTion or Exgzcrrica, Enorveers: Norra Mipianp 
Crentre.—Hotel Metropole, Leeds. Annual dinner. 7 p.m. 
for 7.30 p.m. 

Junston InstrruTion oF ENGINEERS. — 39, , Victoria-street, 
8.W.1. “ The Manufacture of Large A 1 Tel pes, 
by Mr. Cyril Young. 7.30 p.m. 

Nortu-East Coast InstiruTion oF ENGINEERS AND Surr- 
BUILPERS.—At the Mining Institute, Newcastle-upon-Tyne. 
“‘Some Notes on Steel Shipbuilding,” by Mr. N. M. Hunter. 
6 p.m. 





SATURDAY, MARCH 12ra. 


Finspury Tecunicat Cotitece Oup Srupents’ AssociaTIon. 
—At the Trocadero Restaurant, London, W.1. Annual dinner. 
Particulars and tickets may be obtained from Mr. F. R. C. 
Rouse, 15, Clifton-gardens, Golders Green, N.W. 11. 

Roya Instirvtion or Great Brrrarx.—2l, 
street, W.1. “The Electron,” by Lord Rutherford. 


Albemarle- 
3 p.m. 


MONDAY, MARCH lérs. 


Instrrute or Merats: Scorrisa Loca Sxction.—In the 
Rooms of the Institution of rs and Shipbuilders in 
Scotland, 39, Elmbank-crescent, Glasgow. ‘‘ Some Notes on 
Condenser Tubes and their Packing, ” by _— J. Stirling ; “ Non- 
ferrous oO in Marine + gy + Some Recent Develop- 
ments,” Id | general meeting. 
7.30 —— 

Instrrution oF MercuanicaL Enoinerrs.-—Storey's ng 
St. Py een W.1. Graduates’ Section. Sommdl Venton 

and Behaviour of Steels at High Temperatures,” 
by A w . Hatfield. 6.45 p.m. 

Institution oF Ramway SicNaL Enoineers.—Joint meet- 
ing with the Institute of T rt, at the Lnstitution of Elec- 
trical ineers, Victoria gon ow bee W.C.2. “ Railway 
Colour Light Si ling in relation to Manual Block and Multiple- 
aspect Signals,” by Mr. A. F. Bound. 5.30 p.m. 





TUESDAY, MARCH 15rs. 

British AssociaTION OF REFRIGERATION.—-At the Institution 
of Mechanical En, ineers, Storey’s-gate, St. James's Park, 
London, 8.W.1. ‘The Ditton Laboratory: (1) Gas Storage 
Inv ns, (2) Experimental Hold,” by Dr. C yril West and 
Dr. A. J. M. Smith. 5.30 p.m. 

InstrruTe oF Merats: Norru-East Coast Loca Section. 

—In the Electrical Engineering Lecture Theatre » Armstrong 
Golieee, Newcastle-on-Tyne. Refining of Copper, ” by Mr. 

. D. Burn. Also annual general meeting. 7.30 p.m. 

InstrrvuTion oF AUTOMOBILE EnotveErs.—E ineering 
Club, Queen-street, Wolverhampton. ‘‘ Motor Cycle Progress : 
Past, Present, and Future,’ by Captain H. D. Teage. 7.30 p.m. 


TUESDAY, MARCH 15rx, ro THURSDAY, MARCH 24ru. 

Hotianp’s Inpusrares Farr.—-At Utrecht, Holland. Open 
daily. 

WEDNESDAY, MARCH lérs. 

InstrrvuTion or Crvi ENGINEERS. —Great George-street, 
Westminster, 8.W.1. Di ilities of Reducing 
Heat Losses in Circulating Water in Power Stations,’ by Mr. 
I. V. Robinson. 6 p.m. 

Instrrution or Navat Arnourrects.—Grand Hall, Connaught 
Rooms, Great Queen-street, Kingsway, London, W.C. 2. Annual 
Dinner, 7.30 p.m. 

Royat Society or 
“Hydrogen and its Uses,” 
8 p.m. 


WEDNESDAY to FRIDAY, MARCH l6rs, li?rs anp 18ru. 


Instrrvtion or Naval Arcurrects.—In the Lecture Hall, 
Royal Society of Arts, John-street, Adelphi, London, W.C. 2. 
Seventy-third Annual Meeting. For programme see page 270 





Arts.—John-street, Adelphi, W.C. 2. 
by Dr. E. Frankland Armstrong. 


THURSDAY, MARCH 17ra. 

INSTITUTE OF -, weno Braminenam Loca SEcTION. —In 
the Chamber of C ce, New-street, Birmingham ‘‘ The 
Extrusion of Metals,” by Mr. R. Genders. 7 p.m. 

InstrruTe oF Metais: Lonpon Locat Sxcrion. —In the 
Rooms of the ~y:. & of Motor Manufacturers and Traders, 
Ltd., 83, Pall Mall, 8 “ The Efficacy of Testing Methods,” 


by Dr. H. J. Gough. 7. Seripais 
THURSDAY to SATURDAY, MARCH I7ru vo 19TH. 
InstrrutTion or MuwmictrraL anp County ENGINeERSs. 
Scottish District meeting at Ayr. 
FRIDAY, MARCH 18ru. 


INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s-gate, 
“The Machinability of Steel as Indicated by its 
Macrostructure,” by F. E. Robinson and C. T. Nesbitt. 6 p.m. 
Junior InstrruTiIon oF ENGINEERS.—-39, Victoria-street, 
8.W.1. Informal debate on engineering topics. 7.30 p.m. 


SATURDAY, MARCH 19ru. 
Ketoutzey Association oF Encingerers.—Queen's Hotel, 
Keighley. Annual Dinner ; reception, 5.45 p.m. 
MONDAY, MARCH 2isr. 
InsTITUTION oF AUTOMOBILE ENGINEERS.—At the Institu- 
tion of E and ay ed in Scotland, 39, Elm’ 


crescent, . “Motor Cyc “yi Past, Present, 
and Future,” by Captain H. D. me ™m. 


TUESDAY, MARCH 22np. 


Instrrution oF Exvscrricat Encrveers: ScotrrisH CENTRE. 
—North British Station Hotel, Edin “ Commercial 
Cooking by Electricity,”” by Dr. T. Settle. 


WEDNESDAY, MARCH 23rp. 


LysTITUTION oF AuTOMOBILE ENGINEERS.—Hotel Metropole, 
King-street, Leeds. ‘‘The Possibilities of the Unorthodox,” 
by Mr. Maurice Platt. 7.15 p.m. 


THURSDAY, MARCH 3isr. 


Instirvre oF Marine Enoineers.—The Minories, E.C. 3. 
Lecture, “The Salvage of ex-German War Vessels at Scapa 
Flow,” by Mr. E. F. Cox. 7 p.m. 











world which is likely to be of interest to engineers. 








